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UNIVERSITY OF LONDON. 
BROWN ANIMAL SANATORY INSTITUTION. 


A Course of Five Public Lectures on ‘‘ THe PArT pPLAVED tN DISEASE 
WATER, SALTS AND OTHER SimpLeE SussTAnces” will be delivered by 
the Acting-Superintendent of the Institution, Dr. E. MELLANBY, on 

on., Dec. 4, Thurs., Dec. 7, Mon., Dec. 11, Thurs., Dec. 14, .and Mon., 
Dec. 18, 1916, at 5.30 Rm. in the Theatre of the Royal College of Surgeons, 
Lincoln's Inn Fields, W.C, Admission free, without ticket. 


CHEMICAL SOCIETY RESEARCH FUND. 


A meeting of the Research Fund Committee will be held in December 
next. Applications for grants, to be made on forms which can be obtained 
from the AsstsTANT SECRETARY, Chemical Society, Burlington House, W., 
must be received on, or before, Friday, December 8, 1916. . 

ber 


BOROUGH of KEIGHLEY EDUCATION 
COMMITTEE. 
TRADE AND GRAMMAR SCHOOL. 

WANTED, a MASTER (disqualified for Military Service) to teach the 
Subject of Physics in the Secondary School, and Electrical Engineering jn 
the Evening Technical School for the duration of the War. Salary at the 
rate of £170 per annum, with 12s. 6d. per gen extra for evening work. 

Applicants should send letter of application and copies of testimonials, to 
the rrincipat, Technical Institute, Keighley, on or before December 8, 1916, 


WANTED, CHEMICAL ASSISTANT,. 
male or female, for testing laboratory engaged on War work in Tyneside 
District. Apply. stating age, training, and salary required. No one 
already eneaged on War work will be considered.—Box 202, c/o 
Nature Office. 


All persons who received grants in December, 1915, or in D 
any previous year, whose accounts have not been declared closed by the 
Council, are reminded that reports must be returned by Friday, 
December 1. 

The Council wish to draw attention to the fact that the income arising 
from the donation of the Worshipful Company of Goldsmiths is to be more 
or less especially devoted to the encouragement of research in inorganic and 
metallurgical chemistry. Furthermore, that the income due to the sum 
accruing from the Perkin Memorial Fund is to be applied to investigations 
relating to problems connected with the coal-tar and allied industries. 


COUNTY BOROUGH OF HUDDERS- 


FIELD TECHNICAL COLLEGE. 
Principal: J. F. Hupson, M.A., B.Sc. 
DEPARTMENT OF COAL-TAR COLOUR CHEMISTRY. 
“BRITISH DYES” RESEARCH SCHOLARSHIPS. 


The Governors invite applications for two Scholarships of the value of 
agave and tenable for one year in the first instance. 
ie object of these Scholarships is to encourage and afford greater facili- 
ties for research upon problems in connection with the Coal-Tar Colour In- 
dustry in Great Britain. he Research is to carried out in the 
Department of Coal-Tar Colour Chemistry of the Technical College, 
Huddersfield. 
Full parti 


d on application. 
T. THORP, Secretary. 
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By A. P. MATHEWS, Ph.D., 
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PORTSMOUTH EDUCATION 
COMMITTEE. 
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Headmistress—Miss A. M. Kenyon Hitcucock, 
B.A. (Lond.), L.C.P. 
APPOINTMENT OF JUNIOR SCIENCE MISTRESS. 

Applications are invited for the position of JUNIOR SCIENCE 
MISTRESS. Salary to a University Graduate, £100, increasing to £110 
per annum by £5 annual increments. 

Applications must be received at once. Further particulars and appli- 
cation form may be obtained by forwarding ped add d foolscap 
envelope to the SECRETARY to the Committee, at the Municipal College, 
Portsmouth. 
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SCHOOL. 
WANTED in January, 't917 
FORM MISTRESS, graduate, with special qualifications for teaching 
Mathematics. 
FORM MISTRESS, graduate, with English or History and Ele- 
mentary Mathematics. 

Applications will be considered which will be due according to scale to a 
commencing salary in one case up to £140, and in the other case up to £120, 
with subsequent £10 increments in each case to £170. 

The above appoin'ments are subject to the conditions and regulations 
respecting County Day Secondary Schools under the Lancashire Education 
Coramittee. 

For forms of application and scales of salaries apply to 


GEO. H. MITCHELL, 
Clerk and Correspondent. 


Town Hall, Lancaster, 
November 9, 1916. 


LINCOLN DIOCESAN TRAINING 
COLLEGE. 


LECTURER in MATHEMATICS, with knowledge of Drawing or | 


Handwork if possible, required for the above residential College of 116 
students. Degree experience essential. Apply to the Principat. 


RESEARCH CHEMISTS.—Messrs. Levinstein, 
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their Research Laboratories. Applicants must have hid academical 
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Limited, Manchester. 
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The number for last week (Nov. 16) contained :— 


Northern Counties Lore. 
A Composite American Text-book of Geology. 
By J. W. G. 


Radiographie Methods. 

Our Bookshelf. 

Letters to the Editor :— 
The Concilium Bibliographicum of Ziirich. HERBERT 
HAaAvILaND Fieip.—Scarcity of W: H. St. GEORGE 
Gray.—A Peculiar Thunderclap. Prof. GIovANNI 
Puatanta.—The Pollination of Toadflax. 8S. P.; Dr. 
C. E. Moss. 

Seientifie Glassware—Prof. H. H. W. Pearson 

.R.S. By Prof. A. C. Sewarp, F.R.S.—Prof. 

Henrik Mohn. By Sir Naprer Suaw, F.R.S.— 
Notes.— Our Astronomical Column. — Meteor- 
ology in War.—Education at the British Asso- 
ciation.—The British Association at Newcastle : 
Seetion K.—Botany.—Opening. Address (Abridged) 
by A. B. Rennie, M.A., D.Sc., F.R.S., President of 
the Section. —University and Educational Intelli- 
gence.—Societies and Academies.—Books Re- 
eeived.—Diary of Societies. 


Copies can be obtained through any bookseller or agent, or post- 
free trom the Publishers, St. Martn’s Street, London, W.C., on receipt of 
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ATURE stands unrivalled as an advertisement medium for SCIENTIFIC BOOKS, 
APPARATUS, CHEMICALS, PHOTOGRAPHIC PLATES and CAMERAS, and for 
announcements of COURSES of SCIENTIFIC INSTRUCTION;; also for advertise- 
ments of POSTS WANTED and VACANT, &c. 


@, Particulars as to the charges for space are to be found on p. xcv of the present 
number, but special quotations for series of insertions can be obtained from the 
Advertisement Department of the Journal. 
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Sir Richard Owen 

James Clerk Maxwell 

James Prescott Joule 

William Spottiswoode 

Arthur Cayley 

Sir C. W. Siemens 

John Couch Adams 
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Dmitri Ivanowitsh Men- 
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Louis Pasteur 


Sir Archibald Geikie 
Lord Lister 
Stanislao Cannizzaro 
Von Kolliker 

Simon Newcomb 

Sir William Huggins 
Lord Rayleigh 
Eduard Suess 
Sir William Crookes 
Sir William Ramsay 
Dr. A. Russel Wallace 
Prof. H. Poincaré 

Sir J. J. Thomson 


gq The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES, 
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NOTICE. 


For the convenience of readers of NATURE wishing to 
inspect books published abroad which have been reviewed 
in NATURE such volumes are kept for the period of six 
. months at the publishing office of the Journal. The books 
are retained for the purpose of examination free of charge. 
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THE "GALVANOSET” MO. 1) sporatory Glassware|| - 


alternating, of any voltage, for the p of low vol 


currents from o's to roo volts such as are required for 
LABORATORY EXPERIMENTS. BEAKERS, F LASKS, TI 
This apparatus has been largely employed by the medical profession for ' p 


pgraducing the currents that are required for passing through the human RETORTS, &c. 


y, for which purpose accumulators and dry cells have’ been hitherto 
employed. 
he apparatus comprises a vessel of water, two fixed electrodes, and two J 


movable electrodes. The main current is connected through two lamp 


resistances to the movable electrodes, and the circ: aioe, 2 _ e 

connected to the two ent. e d 

terminals shown at polarity of the i ] a4 
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vessel. moving the pointer a 
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Pure Chemicals || « 


To summarise, the following render the “ GALVANOSET” 


when moved a 
degree from this 
ition, a potential 
1s at once obtained 
ig inintensity 
with the amount of 


superior to all other methods :— ge 
Nothing to get out of order. Safe under all circumstances. his 
No expense for upkeep. Finest range of adjustment. 
Always ready for use. Any desired current. TI 
Does not require re-charging. Light and portable. ch 
Nothing to wear out. : 
Costs less than one farthing per hour to run. re 
Be NATURE (after testing) concludes by saying ‘‘ would have manifold fo: 


applications in all laboratories where small variable currents are 


required.” See issue of Nov. 16, p. 215. KINGSW AY, LONDON, Ww a! th 
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SIR HENRY ROSCOE. 
The Right Honourable Sir Henry Enfield Roscoe. 
_ A Biographical Sketch. By Sir Edward 

Thorpe. Pp. viiit+208. (Longmans, Green 

and Co., 1916.) Price 7s. 6d. net. 

UST over ten years ago “The Life and Experi- 

ences of Sir Henry Enfield Roscoe” was 
“written by himself.” Now we have this “bio- 
graphical sketch,” a substantial volume, abdut 
half the size of the “Experiences,” from the very 
competent pen of his distinguished former student 
and lifelong friend, Sir Edward Thorpe. Roscoe 
the chemist and the man is therefore shown as he 
appeared to himself on the one hand,-and to his 
friends on the other. As for his enemies or 
detractors he had none, and therefore there is 
nothing further to be said. He has so recently 
been taken from us and his genial, kindly per- 
sonality was so familiar that to the present 
generation this good man’s memory will outlive 
his life so long as any who knew him remain. 
The present volume contains an excellent and 
characteristic photographic portrait of obviously 
recent date. For generations to come there are 
fortunately two good pictures which show him in 
the prime of life, one by Burgess in the Common 
Room at the Owens College, the other by 
Herkomer in the possession of the family. 

Readers of the present volume are reminded that 
Henry Enfield Roscoe was born in London at 10 
Powis Place, Great Ormond Street, on January 7, 
1833. At the time of his death, December 18, 
1915, he was, therefore, within a few days of his 
eighty-third birthday. His father died at the 
early age of thirty-eight, when the son was only 
four years old. The future chemist was brought 
up by his mother, to whose good sense he owed 
much in the encouragement she gave to his inclina- 
tion towards scientific pursuits. 

After working under Williamson at University 
College and taking his B.A. degree, he went to 
Heidelberg, accompanied by his mother and 
sister, and found a place in the laboratory of 
Bunsen, then at the height of his fame. The in- 
fluence of the master served to emphasise Roscoe’s 
natural bent towards what may be called operative 
chemistry, in preference to the theoretical or 
speculative aspects of the science. Returning to 
England after three years, having in the meantime 
secured his Ph.D., he set up a private laboratory 
in Bedford Place, Russell Square. But this ven- 
ture was of short duration, for in the following 
year he was appointed to succeed Frankland, the 
first professor of chemistry in the newly founded 
Owens College in «Manchester, and there he re- 
mained for thirty years. 

From this time forward Roscoe was a diligent 
and successful investigator of chemical problems, 
and something over sixty papers stand in the 
catalogues to the credit of his name, alone or in 
association with some of his students. It is prob- 
able, however, that, interesting as were some of 
his subjects of inquiry, his name will be carried 
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| down to posterity less in connection with chemical 
discovery than with what must be regarded as 
the great achievement of his life, namely, the 
creation of the first provincial school of chemistry 
in this country. Previously to 1860 there had 
been great schools of . medicine with which 
chemistry was associated in a subordinate position, 
and great individual professors, such as Graham, 
Williamson, and Frankland, but with the excep- 
| tion of Hofmann at the Royal College of 
Chemistry, they do not seem to have possessed 
that power of attraction which draws together a 
crowd of enthusiastic students. But this is what 
Roscoe did, for although not specially distin- 
guished as a philosophical chemist, he had that 
remarkable gift of insight which enabled him 
to select for his students subjects of inquiry 
which always led to definite results. He 
had, moreover, some of the personal charac- 
teristics which belonged to Bunsen, his own 
teacher, of whom he speaks in glowing terms of 
respect and affection. As a man of science 
actively engaged in research Roscoe’s career came 
practically to an end when he entered Parliament 
in 1886. As everyone knows, the remaining thirty 
years of his life were by no means idle or employed 
unprofitably, for he was busy in-all sorts of 
educational movements, in the offices he held as 
treasurer and chairman of the Lister Institute and 
as Vice-Chancellor of the University of London, 
and in other directions in which he exercised his 
great influence to the benefit of science and of 
his country. 

As to his home life, it is, indeed, true, 
as the author of the volume before us remarks, 
that “the hospitality of Woodcote is a treasured 
memory to numbers of Roscoe’s friends.” And 
there is one feature of his which is less noticed 
in the book than it deserves, and that is his quaint 
humour and love of a joke. It was great fun 
to hear him telling an amusing story to a certain 
lady visitor who, he knew quite well, would never 
see the point of it. 

An incident may be mentioned which does not 
appear in the book. At the International Con. 
gress of Applied Chemistry in Rome in 1906 
Roscoe was very naturally chosen as honorary 
president for the next meeting, to be held in 
London in 1909, Ramsay being the acting presi- 
dent. And being rightly recognised as the doyen 
of the English members of the Congress then in 
Rome, it was Roscoe who, among the King’s 
guests at the Quirinal, had the honour of attend- 
ing the Queen to dinrer and sitting on her right 
hand. Moissan, the eminent French chemist, sat 
on her Majesty’s left. 

GROUP-THEORY. 

Theory and Applications of Finite Groups. By 
Profs. G. A. Miller, H. F. Blichfeldt, L. E. 
Dickson. Pp. xvii+390. (New York: John 
Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1916.) Price 17s. net. 

‘THE English student is fortunate in having, in 

his own language, a series of excellent 


treatises on the difficult theory of groups. The 
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present one is welcome as a record of progress, 
even in what may be called the elements of the 
subject, and as an original work by three distin- 
guished experts. It is divided into three parts, 
for each of which one author is mainly responsible. 
Part i., by Prof. G. A. Miller, deals with the 
general properties of groups, beginning with sub- 
stitution-groups, and going on to the abstract 
definition by generators; there are special chapters 
on Abelian groups, on groups of order p™ with 
p prime, on the polyhedral groups, on_ iso- 
morphisms, and on solvable groups. Part ii., by 
Prof. H. F. Blichfeldt, is on linear groups, and a 
valuable summary of the present stage of that 
theory; in particular, there is a chapter on char- 
acteristics. Part iii., by Prof. L. E. Dickson, is 
on applications, and is naturally of a more 
elementary character; there are three chapters on 
the Galoisian theory of equations, one on rule and 
compass constructions, one on the inflexions of a 
plane cubic, one on the 27 lines of a cubic sur- 
face, and one which is a scrap on solutions of 
equations by a standard form F(z, k)=o, involving 
one parameter. 

The outstanding novelty is the early proof of 
Sylow’s theorem, which actually begins on p. 27. 
The proof is led up to by the definition and dis- 
cussion of “double co-sets,” which, it appears, 
were first used by Cauchy, and long afterwards 
taken up by Frobenius. In group-theory Sylow’s 
theorem occupies a place something like that of 
the law of quadratic reciprocity in arithmetic; it 
is of a fundamental character, and each distinct 
proof of it marks an advance in the general theory. 
It may be noted, however, that the proof given by 
Prof. Miller assumes the group considered to be 
given in the form of a substitution-group; this is 
not a real limitation, because every group is iso- 
morphic with a set of substitutions—a theorem 
proved on p. 63. We may, perhaps, be justified 
in thinking that the “genuine” proof of Sylow’s 
theorem has yet to be discovered; that is to say, 
a proof based on the abstract definitions of a 


group, without using any special image of it, and’ 


also a proof which comes at the proper place in 
the sequence of the theory. 

The authors give a considerable number of exer- 
cises, including some which are really easy. This is 
important, because every mathematical student 
ought to know the elements of group-theory; it 
is the only thing which gives unity to a host of 
scattered results in elementary algebra, trigo- 
nometry, and analytical geometry, and it is often 
a guide to us when we wish to estimate before- 
hand the complexity of a particular problem. In 
the case of some of the harder exercises hints are 
given to help the reader. 

How far this treatise will suit a beginner, it is 
difficult to say. The subject is, for most students, 
a hard one, except in its very early stages, and 
Prof. Miller’s contribution is concise as well as 
abstract. In any case, those who have made some 
progress in the theory, and wish to know its pre- 
sent condition, will find the work of great interest 


and value; a judicious skipper who begins at 
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p- 321 or thereabout will perhaps enjoy himself 
more, and make more progress, than a con 
scientious plodder with a bookmark. 

The treatise is appropriately dedicated to M, 
Camille Jordan, to whom the authors justly assign 
the credit of having- mainly helped to establish 
group-theory as a leading branch of ~~ 

B. M. 


AN INTERNATIONAL GEOGRAPHICAI. 
EXCURSION. 


Memorial Volume of the Transcontinental Excur- 
sion of 1912 of the American Geographical 
Society. of New York. Pp. xi+407. (New 
York: American Geographical Society, 1915.) 
Price 3 dollars. 


HE excursion of which this volume is a 
memorial was organised by Prof. W. M. 
Davis, of Harvard University, to celebrate two 
things—the sixtieth anniversary of the foundation 
of the American Geographical Society of New 
York, and the entry of that society into its new 
building in Broadway at 156th Street. The 
members of the excursion were mainly geo- 
graphers invited from nearly every European 
country, and these were taken in a special train 
and by other means of communication over routes 
amounting in all to nearly 13,000 miles, first west- 
wards through the northern tier of States to 
Seattle, thence south to San Francisco, and back 
through the middle States, but going so far south 
as Birmingham, Ala., in rounding the south of the 
Appalachians. Besides the European members of 
the party, there were about a dozen American 
geographers who went the whole round; -and 
numerous other American geographers, geolo- 
gists, and others capable of furnishing informa- 
tion about different parts of the United States 
joined the party for shorter or longer stages. 

In the course of the excursion discussions were 
constantly being held with regard to the geo- 
graphical features of the districts visited; and, 
seeing that Prof. Davis was the leader as well as 
the organiser of the party, it is only natural that 
those discussions should nave frequently turned 
on the interpretation of the features according to 
the terminology which he has introduced so widely 
into geography. The contents of this volume are 
mainly made up of articles, written in German, 
English, French, and Italian, by members of the 
party, and it would have been interesting to find 
in one of these an example of the applica- 
tion of that terminology to geographical descrip- 
tion, the purpose to which its author contends it 
is pre-eminently suited. But there is none. On 
the other hand, there are two or three in which 
the morphogenetic nomenclature of Davis is dis- 
cussed, and more or less criticised, as by Prof. 
Ricchieri (pp. 63-5), Prof. Jaeger in his (some- 
what maccaronic—intermingled German and Eng- 
lish) article entitled “Bemerkungen zur system- 
atischen Beschreibung der Landformen,” and inci- 
dentally by Waldbaur in his “ Bemerkungerf iiber 
Stufenlandschaften ” (bottom of p. 86, etc.). Even 
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where critical, however, all these contributors are 
more or less sympathetic. 

All the articles except one (by Prof. Weren- 
skidld on “The Surface of Central Norway ”) are 
more or less connected with the United States. A 
good many come under the head of economic or 
economico-political geography. Such, for exam- 

e, are Prof. Briickner’s on “The Settlement of 
the United States as Coatrolled by Climate and 
Climatic Oscillations ”; that by Prof. Demangeon 
on Duluth; that by Prof. Partsch on “Die Nord- 
pazifische Bahn”; those by Profs. Nussbaum and 
Oberhummer on American towns, the latter on 
American towns as compared with the towns of 
Europe; that by Herbette on “The Harbours of 
the Pacific North-west of the U.S.”’; and that by 
Vacher on “ Les Environs de Pheenix et le Barrage 
Roosevelt.” Several discuss the origin of land 
forms, as Prof. de Martonne’s on “Le Parc 
National Yellowstone,” and that of Machatschek 
on “Ein Profil durch die Sierra Nevada mit einem 
Vergleich mit der Schollenstruktur in Zentral- 
asien.’’ There are some interesting ‘“‘ Observations 
sur deux Petits Geysers du Yellowstone,” by Prof. 
Chaix, of Geneva; and Mr. E. de Margerie con- 
tributes an article written in excellent and even 
fascinating English on “The Debt of Geographical 
Science to American Explorers.” Prof. Davis 
furnishes a brief note on the origin of the excur- 
sion, and its history is written by Prof. A. P. Brig- 
ham, of Colgate University, Hamilton, N.Y. In 
addition to a map showing the route, there are 
numerous photographic, diagrammatic, and other 
illustrations, and photographs of most of the 
European members of the party as well as of Profs. 
Davis and Brigham. The guests would have 
liked to see also the photographs at least of all 
those American members who went the whole 


round. 
G, 


OUR BOOKSHELF. 


Mentally Deficient Children: their Treatment and 
Training. By Dr. G. E. Shuttleworth and Dr. 
W. A. Potts. Pp. xix+284. Fourth edition. 
(London: H. K. Lewis and Co., Ltd., 1916.) 
Price 7s. 6d. net. 

THE mentally deficient are of considerable im- 

portance to the community; their behaviour may 

be offensive, they frequently exhibit criminal pro- 
pensities, and they are a source of expense in 
that they need special care and are deficient as 
producers and wage-earners. The disability is of 
all grades, and frequently commences in child- 
hood or may be congenital. The principal causes 
in children are maldevelopment of certain parts 
of the brain or retarded development of the brain 
and its functions from some intercurrent disease. 

The latter may be due to injury at or after birth, 

fevers, convulsions, epilepsy, and syphilis. There 

are also certain conditions of glandular in- 
adequacy, as in the cretin whose thyroid gland is 
atrophied. Probably of children of school age 
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some 1 per cent. or thereabouts are mentally 
feeble. 

In this book the authors first detail the patho- 
logy of mental deficiency in childhood, its etiology, 
diagnosis, and prognosis. They then describe 
the methods to be adopted for the medical 
examination of mentally defective children, and 
devote considerable space to the medical treat- 
ment and educational, industrial, and moral train- 
ing and recreation of mentally deficient children. 

An important chapter deals with the results of 
treatment and training. Of the patients treated 
at the Royal Albert Institution about 50 per cent. 
do not improve or get worse, while of the re- 
mainder 10 per cent. become self-supporting, and 
the rest become of more or less value—surely a 
very encouraging record. 

The book gives an excellent summary of the 
subject, and should be of considerable service to 
the medical practitioner and to the school officer 
and teacher, by whom the lesser cases of mental 
deficiency will first be recognised, and early 
recognition and treatment are very essential if 
any good result is to be obtained. The book 
is illustrated with a number of useful plates. 


The Indo-Aryan Races. A Study of the Origin 
of Indo-Aryan People and Institutions. By 
Ramaprasad Chanda. Part i. Pp. xiii+274. 
(Rajshahi: The Varendra Research Society, 
1916.) Price Rs.6 8a. 


Tus book, we are told in the preface, was in- 
tended to provide “a monograph on the origin of 
the Bengali people,” a useful project which has 
been supported by the newly founded Varendra 
Research Society. But his “notes,” as the author 
modestly terms them, have developed into a series 
of essays on the religion, history, and ethnology of 
Ancient India. All that is provided as part of the 
original project is a short series of head measure- 
ments, published without commentary, which is 
intended to settle the question whether certain 
groups of Bengali Brahmans are, or are not, 
descendants of a few Brahmans imported from 
Kanauj. So far as we can judge from these 
scanty statistics the legend is without foundation ; 
but the subject demands much more careful treat- 
ment before it can be finally settled. 

The essays, modestly written and creditable 
to the scholarship of the author, traverse well- 
trodden ground. The great “Vedic Index” of 
Profs. Macdonell and Keith has already collected 
practically all the information that the Vedic 
literature supplies on Early India. But the 
byways of Sanskrit writings can still furnish some 
facts, and much still remains to be done, for the 
interpretation of these materials. 

The author might with advantage return in his 
next venture to the original problem of the origin 
of the Bengalis. He would probably discard 
Risley’s theory of Mongoloid infusion in favour 
of some early entry of an Alpine strain. If he 
can establish this doctrine he would do useful 
service to Indian ethnology. , 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
- can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
. this. or any other part of Nature. No notice is 
- taken of anonymous communications.] 


War Organisation. 

In the article “‘ ‘ Preparedness ’: The American Way,” 
in Nature: of November 2, the report of the Com- 
mittee of the Naval Consulting Board, therein quoted, 
is in some respects open to criticism. That report 
says :—‘‘ Behind every man in the firing line in Europe, 
from three to five persons are employed to supply 
him with food, ammunition, and other needs.” For 
the third step of the programme the committee lays it 
down that skilled mechanics in all lines of produc- 
tion must be:kept from enrolment in the Army. Rather 
must bankers, clerks, shopkeepers, and professional 
men be sent. The skilled workers must be badged, 
and the only restriction imposed on them by the badge 
will. be prevention of enlistment. Enrolment in the 
Industrial Reserve will be considered to carry with it 
honours equal to enrolment in the fighting forces. 

From the above it appears that the American view 
is that, of the men of military age in the nation, one 
portion should work in safety and comfort while the 
other portion should do the fighting. To the latter 
would fall all the loss of life, disablement from wounds 
and sickness, and extreme hardship; meanwhile the 
former will live as in time of peace, and enjoy equal 
honours with the fighting group. 

A scheme of preparation for war in which sacrifices 
and benefits are so unequally distributed does not 

al to one as being either just or admirable, and 
I shall show that it is not in the least necessary. 

I will make the following assumptions, which are 
sufficiently accurate for the purpose of my argu- 
ment :— 

(a) I assume the best fighting age at from twenty 
to twenty-seven. 

(b) I assume four supply workers as required for 
one soldier. 

(c) Unskilled labour is necessary among the supply 
workers. 

(d) Men will be efficient as supply workers and for 
the necessary subsidiary duties certainly up to the age 
of fifty. 

(e) It is apparent that there will be at least three 
men above fighting age available for supply work for 
each man of fighting age; assume that this is so. 

Let N be the number of men between twenty and 
twenty-seven : we cannot take all of these, for above 
that‘age only 3N workers are available. Let x be the 
number of men we ‘can take; then x(1+4)=4N, 
therefore x=o0-8N. Hence if we take all men up to 
twenty-five and a half as soldiers we shall have enough 
workers to keep them supplied. Doing this, we shall 
use some skilled workers in the ranks, but skilled 
work is also required at the front, and this is now 
provided for. 

If to this proposition a clause be added avhereby he 


who, either physically or mentally, is unfit to fight 


shall be held as unfit to vote, we shall have a scheme 
fair to all, which also does not. offer the glorious 
opportunities for undue influence and shirkers so 
thoroughly provided in the report. 
J. C. L. 
Achalader, Blairgowrie, Perthshire. 
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Farmers and Wheat. 


In your review of Messrs. Gray and Turner’s 
‘Eclipse or Empire? (November 9, p. 185) the follow. 
ing passage occurs :— 

“The third chapter, on ‘ The Slackening of Momen- 
tum,’ shows by telling figures and statistics how 
serious has become our competition with better 
organised or more ne nations. . . . British 

roduction has increased at a far less rate than that 
in Germany or in the United States. As regards 
home-grown wheat, it has fallen by 20 per cent. in the 
last thirty years in England, and increased in Germany 
by 50 per cent.” 

Turning to p. 190 in the same number, I read :— 
‘*. . . Without heavy protective duties, the chemical 
industry of the finer products, including dyestuffs, 
cannot possibly be built up and firmly established in 
this country.” 

The first of these quoted passages seems to impute 
the fall in production of wheat to “slackening of 
momentum,” implying indolence, or at least want 
of spirit, on the part of British farmers. But what, 
it may be asked, might have been said of their intefli- 
gence if, instead of diverting their ‘‘momentum” to 
dairy farming and stock-feeding, they had persisted in 
growing wheat at a loss after it had fallen to 23s. a 
quarter? And how would it be consistent with prud- 
ence now to break up land for wheat-growing in the 
absence of any guarantee against a prospective ruinous 
fall in prices? We do not ask for the promise of 
‘heavy protective duties,” such as. your correspondent 
describes as indispensable, as doubtless they are, for 
the establishment and maintenance of the finer chem- 
ical industry, ‘but we do claim that, before investing 
heavily in wheat production, some assurance may be 
obtained against the farming industry being wrecked 
by indiscriminate freedom of imports. 

ERBERT MAXWELL. - 

Monreith, 


Greek as a Specialised Study. 


As you have done me the honour of commenting 
(NaturE, November 16, p. 221) upon what would 
seem to have been an abbreviated report of what I 
said at the Hellenic Society’s meeting on November 14, 
perhaps you would allow me a few lines to remove a 
misapprehension to which that report seems to have 
given rise. 

It is quite true that I deprecate the study of Greek at 
preparatory schools, as I do not think the language can 
be begun before thirteen or fourteen years of age with- 
out narrowing unduly the basis of general education ; 
but I did not in the least wish to suggest, nor do I 
think, that it need not be studied at public schools. 
To abandon it there would be, in my judgment, to 
abandon the finest part of that humane training which 
a created all the great traditions of English public 
life. 

I contended, indeed, that students of special ability 
who had been thoroughly trained in Latin could study 
Greek fruitfully during their university course if that 
course extended above four years and were wholly 
devoted to classical work. This I urged as a reason 
for allowing clever boys from municipal schools 2 
free choice of the subjects which they are to study by 
the aid of municipal leaving scholarships. But I be- 
lieve. it would be a national misfortune if the study 
of Greek in this country were confined to this com- 
paratively small class of students. The affection felt 
for the study by those who know what it is, is so 
— that I do not think there is much danger of this 
result, 
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I said nothing on the subject of compulsory Greek, 
but as my silence has been taken to imply complete 
assent to its abolition, let me say that while I have 
yoted, and shall vote, against enforcing the study upon 
candidates for degrees in mathematics or natural 
science, I am convinced that the quality of any 
literary, historical, or philosophical study, whether in 
modern or ancient fields, is gravely injured wherever 
it is undertaken without a knowledge of Greek. 

Manchester, November 20. R. S. Conway. 


The Preservation of Natural Colour in Plants. 


In Nature of November 9 Dr. Rendle directs atten- 

tion to a method of producing compounds of chloro- 
phyll and copper similar in colour to that of the natural 
pigments of the leaf and of a comparatively stable 
pature. It may be worth while to point out that the 
chemical changes underlying the method are fairly well 
known, as a result of Willstatter’s investigations of 
chlorophyll and its derivatives. The knowledge derived 
from Willstatter’s work forms a very profitable basis 
for an investigation of the problem of preserving the 
colour of herbarium specimens. 
- The chromogen complex of chlorophyll contains mag- 
nesium bound to nitrogen in a complex way. The 
chromogen group of chlorophyll a may be represented 
by the formula, C,,H,,ON,Mg. The magnesium is 
easily removed by the action of acids, and the deriva- 
tives thus obtained, phzophytin, phytochlorin, etc., 
containing the group C,,H,,ON,, have optical proper- 
ties different from those of chlorophyll; in solutions 
they are of a yellowish-olive green colour, and they 
exhibit characteristic absorption spectra. 

It is possible in many cases to introduce a metal 
into these magnesium-free derivatives whereby com- 
pounds with optical properties similar to those of 
cnlorophyll are produced. A full discussion of the 
various methods for introducing the different metals is 
out of place here, but it may be pointed out that mag- 
nesium can be reintroduced into the chlorophyll mole- 
cule by treatment with methyl magnesium iodide. Some 
metals are very easily introduced—e.g. copper, zinc, 
and iron—by treating the magnesium-free derivative 
with the metallic acetates in acetic acid or alcohol; 
zinc acetate even acts in cold solution. 

It is a remarkable fact that some of these metal 
compounds are more stable—for example, in relation 
to acids—than the original magnesium complex. It is 
possible to arrange the metals in a series according 
to the stability of the compound; the extremes of this 
series are potassium (very unstable) and copper (very 
stable). agnesium occupies an intermediate position. 

The procedure in the treatment of a specimen is thus 
the following :— 

(1) The Magnesium is removed from the Chloro- 
phyll.—This can easily be done in the case of plants 
with an acid cell-sap (e.g. Oxalis acetosella) by dipping 
them into boiling water. °In other cases the tissues 
can be made permeable by treatment with alcohol or 
acetone (in such a concentration that chlorophyll is 
insoluble, i.e. 10-60 per cent.). Subsequent treatment 
with dilute acid removes the magnesium. 

(2) The Metal is introduced.—It must be remem- 
bered that zinc, although a little less stable than 
copper, can ibe introduced without heating, and thus 
without the risk of injuring the specimen. The shade 
of colour obtained varies with the different metals. 

Investigations on these two points will no doubt 
add to our knowledge of the most suitable methods 
of preserving the colours of museum specimens of 
plants. INGVAR JORGENSEN. 

Department of Plant Physiology and Pathology, 

Imperial College of Science and Technology, 
London, November 14. 
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Artillery and Rainfall. 

Tue following quotation may help to settle the ques- 
tion as to the effect of artillery on the rainfall, at any 
rate so far as the present generation of your readers 
is concerned. 

It is taken from a translation of ‘‘ Plutarch’s Lives,” 
by John and William Langhorne, and occurs in the 
life of ‘‘Caius Marius,” where Plutarch comments on 
a battle fought against the ‘‘Teutones”’ in 102 B.C. 

“Tt is observed, indeed, that extraordinary rains 
generally fall after great battles; whether it be that 
some deity chooses to wash and purify the earth with 
water from above, or whether the blood and corruption, 
by the moist and heavy vapours they emit, thicken the 
air, which is liable to be altered by the smallest 
cause.” 

Now, since the battles and rainfall referred to 
occurred some 1500 years before artillery was invented, 
it is clear that artillery cannot be the cause of the 
rainfall. MorITurRvus. 


GOVERNMENT CONTROL OF FOOD 
SUPPLIES. 


W HATEVER difference of opinion may exist 

in regard to the stimulus which has moved 
the Government to take control of our food 
supplies, all are agreed that it has not come about 
a moment too soon, and most will admit that we 
should now be much better off had it been taken 
in hand more than a year ago. 

The provisions outlined will empower the Food 
Controller to take measures both preventive and 
regulatory; the former to prevent waste, the im- 
proper use of food, such as giving to animals* 
food that ought to be reserved for human beings, 
and market manipulation, cornering, or holding 
up of food supplies. The regulatory measures 
apply to the production of flour from grain, the 
sale and distribution of articles of food, and the 
fixation of prices. 

If properly and intelligently applied, the scheme 
ought to work well. There can be no doubt that 
a great deal of food is still wasted, not alone by 
sections of the population who are earning more 
money than they have ever handled before, but 
also by public institutions; and many still believe 
in the catering for the Army, although this last 
has been improved. Nothing short, however, of 
some measure equivalent to “food tickets” will 
prevent over-consumption and waste on the part 
of those who, owing to the war, ‘are better off 
than in normal times. But by a strict system of 
inspection it ought to be possible to reduce or 
abolish waste in public institutions and in the 
Services. 

It is,. perhaps, in respect to the application of 
the regulatory provisions that the public may 
harbour some misgivings, and particularly in 
respect to the manufacture of wheat-flour—a sub- 
ject which is dealt with elsewhere in this issue. 

The control of sale and distribution is certain 
to prove a difficult undertaking, but with suitable 
organisation it can in time be satisfactorily at- 
tained. The most delicate problem of all is, how- 
ever, the fixation of prices, and here expert know- 
ledge of food values will be indispensable if 
approximately the same amount of nourishment 
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is to be obtained in different foods for a given 
sum of money, This applies in particular to 
staple articles of diet, such even as bread and 
potatoes. Thus, for instance, with bread at 3d. 
per lb., potatoes to yield an equal amount of 
nourishment should not exceed 1s. per stone. 

But Government measures cannot stop with the 
mere regulation of food supplies. Powers must 
be taken to compel a greater production of home 
food and to ensure a larger acreage of wheat. 
Objection may be raised to the shortage of labour, 
but what adequate effort has- been made to 
organise and instruct women to take part in agri- 
cultural labour, or to feed them properly when 
so employed? What effort has been made to 
increase tillage in Ireland, where the Military 
Service Acts do not apply? Lastly, why should 
prisoners of war not be utilised to the fullest 
degree possible in raising the home production of 
food? No considerations, political or otherwise, 
should be allowed to stand in the way of carrying 
any or all of these measures ‘into effect without 
further delay. 


STANDARD BREAD. 


lie ~ decision of the Government, which appears 

likely to result in the general consumption of 
“standard bread,” will no doubt be received with 
varied feelings by various sections of the com- 
munity. In view of the certainty that such differ- 
ences of opinion are likely to arise, the following 
brief sketch of the facts of the case so far as 
they are known may be of general interest. 

Under normal conditions at the present time 
the average practice of roller milling results in 
the recovery from cleaned wheat of rather more 
than 70 per cent. of its weight of flour, the re- 
maining 28 or 29 per cent. of the wheat, consisting 
of various grades of “offals,” being sold for feed- 
ing stock. 

The changes announced last week would make 
it compulsory to recover 80 per cent. of flour from 
wheat, which would increase the amount of flour 
by about 84 per cent. and decrease the amount of 
offals ‘for stock-feeding by a like proportion, the 
percentage in both cases being calculated on the 
amount of cleaned wheat available for milling.’ 

On the basis of the amount of flour produced 
in the United Kingdom for home consumption in 
the years immediately before the war, the change 
announced would increase the amount of flour 
available for bread-making by very nearly 600,000 
tons, which would provide an extra 2-lb. loaf for 
every inhabitant of the United Kingdom every 
three weeks, or seventeen extra 2-lb. loaves per 
head of the population per year. This is by no 
means a negligible increase in the bread supply, 
and it is doubtless considerations of this kind that 
have induced the Government to take action. 

If, however, we examine the result rather more 
closely, we find that the increase in the nation’s 


1 The values here given require modification in the light ef the Order just 
made by the Board of Trade (see p. 232). 
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food supply may not be so great as the above 
figures indicate. In spite of repeated statements 
to the contrary, bread made from 8o per cent, 
flour is not so nutritious, weight for weight, as 
bread made from 70 per cent. flour—at any rate 
for the supply of protein and energy for the general 
population. Although 80 per cent. bread contains 
on the average rather more protein than 70 per 
cent. bread, the digestibility of the protein in the 
former is rather lower, so that the actual weight 
of protein digested by the average individual from 
1 lb. of 80 per cent. bread is rather less than the 
amount digested from 1 lb. of 70 per cent. bread, 
Again, the energy value of 80 per cent. bread is 
rather lower than that of 70 per cent. bread. 
Still one more correction must be made in order 
to arrive at the actual increase in the national 
food supply which will result from the general 
adoption of a milling standard of 80 per cent. It 
is pointed out above that the recovery of 80 per 
cent. of flour from cleaned wheat entails.a decrease 
in the supply of the finer wheat offals for stock- 
feeding to the extent of about 600,000 tons. These 
finer offals are largely used for feeding pigs. 
Their transference to human consumption would 
therefore decrease the production of pork and 
bacon, and this must be allowed for in estimating 
the total effect of the proposed alterations in 
milling. After applying all these corrections it 
appears that the general adoption of an 80 per 
cent. standard would undoubtedly give a sub- 
stantial increase in the amount of digestible food 
for the supply of protein and energy for the popula- 
tion of the United Kingdom. 

The possibility that the food value of bread 
would be substantially increased by the adoption 
of the 80 per cent. standard, because the content 
of the mysterious constituents known as vitamines 
would be increased by the inclusion of a greater 
proportion of the germ and of the outer layers 
of the grain, is perhaps scarcely worth discussing 
in this connection. Such constituents are sup- 
plied by other items comprised in an ordinary 
mixed diet, so that the vitamine content of bread 
can have little practical significance except in 
the very few cases where bread forms the whole, 
or very nearly the whole, ‘of the diet. 

The price of wheat offals for feeding stock is 
now so high that the adoption of the 80 per cent. 
standard cannot be expected to make any con- 
siderable reduction in the price of bread. Even 
the compulsory admixture of a considerable pro- 
portion of other cereals, such as maize, oats, or 
barley, with wheat for bread-making would not 
greatly cheapen the loaf, because these cereals are 
not very much cheaper than wheat. The im- 
portant point in raising the milling standard and 
in including other cereals among the breadstuffs 
is that it would widen the sources from which the 
national food supply is derived—a most desirable 
end under existing conditions. To summarise, 
the result of a compulsory 80 per cent. standard 
would be neither better bread nor cheaper bread, 


but more bread. 
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PROF. PERCIVAL LOWELL. 

Y the death, on November 12, of Percival 
B Lowell, who equipped the Observatory at 
Flagstaff, Arizona, and planned its work with 
such conspicuous success, astronomy loses one of 
its most ardent disciples and enthusiastic ob- 
servers. Prof. Lowell was born in Boston on 
March 13, 1855, and took his degree at Harvard 
jn 1876. He lived in Japan at intervals from 
1883 to 1893, and in the former year was ap- 

inted Counsellor and Foreign Secretary to the 
Korean Special Mission to the United States. 
His experiences of Eastern life were described 
in several memorabie volumes, namely, “Chosén : 
a Sketch of Korea,” “The Soul of the Far East,” 
“Noto: an Unexplored Corner of Japan,” and 
“Occult Japan.”” His other publications include 
“Mars,” published in 1895, “The Solar System,” 
“Mars and its Canals,” ‘“‘Mars as the Abode of 
Life,” “The Evolution of Worlds,” and several 
fine volumes of “Annals of the Lowell Observa- 
tory.” In 1902 he was appointed non-resident 
professor of astronomy of the Massachusetts 
Institute of Technology, and in 1904 he received 
the Janssen medal of the French Astronomical 
Society for his researches on Mars. He had 
many admirers in this country, and was always 
ready to assist enterprises having the advance- 
ment of knowledge as their object. An illustra- 
tion of this characteristic was the support which 
he gave to the Hill Observatory, Sidmouth; and 
he had the distinction of being the only one out- 
side Great Britain who contributed financially to 
the endowment of this new observatory. 

Prof. Lowell’s energy and confidence were 
infectious; he inspired many amateurs’ with 
worthy ambitions, and encouraged a wide interest 
in the results of observation. For the last twenty- 
five years he had given undivided attention to 
astronomy, and made a well-recognised reputa- 
tion by his researches on planetary markings and 


by his insistence on the bold deductions that he | 


considered his observations warranted. What- 
ever opinion may be held as to the deductions 
and interpretations to which he was led, astro- 
nomical science has benefited by the unflagging 
zeal with which he pursued his investigations, 
the undoubted sincerity which inspired his wori, 
and the care he exercised to guard himself against 
self-deception. 

Foremost among these precautions may be 
noted his care in selecting a suitable site for his 
observatory. He planned reconnoitring expedi- 
tions furnished with adequate and identical optical 
equipment to various continental and _ insular 
stations where favourable conditions might be 
anticipated, and worked for some time on the arid 
plains of Mexico before deciding that a somewhat 
inaccessible peak in Arizona, about 7000 ft. high, 
offered the ideal conditions for which he was in 


search. There he erected a 24-in. refractor, and | 


began that series of observations on the surface of 
Mars and of other objects the critical examina- 
tion of which offered great difficulties on account 
of minuteness or lack of definite detail. The 
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interest awakened by these inquiries has only been 
equalled by the controversies to which they have 
given rise. The study of the surface of Mars in 
particular was rewarded by the confirmation of 
Schiaparelli’s discovery of a canal system and 
by the existence of a complicated network of 
watercourses that assumed various distinct and 
regularly recurring appearances, depending on the 
seasonal conditions that obtained. Sometimes the 
tracks were duplicated, at others they revealed 
thickened patches, conjectured to resemble the 
fertile spots known to us as oases. A complete 
system of planetary meteorology was worked out, 
the migration of the heat equator was traced with 
great exactness, and the interchange of wind 
between the poles and the equator giving rise to 
cyclonic storms and diurnal effects was discussed 
with unusual fullness of attractive interpreta- 
tion. 

The ill-defined markings on Mercury and Venus 
were submitted to a scrutiny not less searching 
than those of Mars, and Prof. Lowell not only 
produced substantial evidence that these planets 
rotate once only in the course of their orbital 
motions about the sun, but he also determined 
with some accuracy the position of the axis of 
rotation, and constructed a trustworthy map of 
the topographical features of that hemisphere of 
Venus which is visible to us. The minute discs 
of Uranus and Neptune, as well as of the satellites 
of Jupiter, were alike made subjects of the closest 
study, and much interesting detail was collected. 
These, with other, researches were carried out 
with the 24-in. refractor, but quite recently Prof. 
Lowell added a 4o-in. reflector to his observa- 
tory equipment, and with the larger aperture was 
able to confirm the accuracy of much of his 
previous observations. He was one of the most 
successful as well as one of the most indefatigable 
of observers, and we trust that those who have 
been so happily connected with him in the con- 
duct of the Lowell Observatory will be able to 
carry on its activities and add fresh lustre to its 
history. 


Pror. LOWELL’s CONTRIBUTIONS TO ASTRO- 
NOMICAL SPECTROSCOPY. 


Tue work at the Lowell Observatory has by no 
means been restricted to the planet Mars, as may 
have been popularly supposed. Prof. Lowell pro- 
vided the observatory with an equipment of the 
highest class for spectroscopic investigations of 
the heavenly bodies, and, with the capable co- 
operation of Dr. Slipher, some important con- 
tributions to the advancement of astrophysics have 
been made. Besides taking part in the general 
study of the radial velocities of stars, several new 
and difficult investigations of great interest were 
undertaken. One of the first problems attacked 
—in 1903—was that of the rotation of Venus, and 
although the actual period could not be assigned, 
the evidence was decidedly in favour of a period 
much greater than twenty-four hours. More 
recently the first authentic value of the rotation 
period of Uranus was determined by Lowell and 
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Slipher, the spectra in this case indicating rota- 
tion in roh. 50m., in a direction contrary to that of 
the planets nearer the sun. Much attention was at 


one time given to the search for evidence of ab- | 


sorption due to water vapour in the atmosphere 
of Mars, first by Doppler effects due to relative 
motion of the earth and planet, and alternatively 
by observations of the relative intensities of the 
atmospheric bands in Mars and the moon. Al- 
though measurements of the plates suggested 
slight displacements, tending to prove the exist- 
ence of a Martian atmosphere, Lowell frankly con- 
fessed that he could place no reliance on this 
result. On the other hand, Mr. Very’s discussion 
of the intensities of the bands decided in favour 
of a Martian atmosphere containing water vapour, 
but this conclusion was not accepted by Campbell. 

A further notable contribution to the spectro- 
scopic study of planets was made by a beautiful 
series of photographs of the spectra of the major 
planets, showing the progressive increase of in- 
tensity of the characteristic planetary absorption 
bands in passing from Jupiter to Neptune. Wo 
satisfactory interpretation of these bands has yet 
been given, but the ohotographs provide very 
definite data for guidance in experimental research 
relating to them. 

The spectroscopic investigations of comets 
undertaken at Flagstaff have been of more 
than ordinary interest in consequence of their 
inclusion of the red part of the spectrum, of 
which but little was previously known. Much 
remains to be done in connection with the inter- 
pretation of these observations, and in order to 
facilitate this work Lowell very generously placed 
copies of the photographs at the disposal of those 
who were in a position to undertake the necessary 
experiments. One important result obtained by 
Lowell, following from simultaneous photographs 
of the forms and spectra of comets, was that 
gaseous masses could in some cases be proved to 
be moving away from the head. This point de- 
serves more attention than it has received. As 
Lowell put it: “As the incompetency of light- 
pressure to repel molecules in a comet’s tail has 
been widely published, this observational proof 
that molecules. in such a tail are repelled—whether 
they can be or not theoretically—is of considerable 
interest.” 

_ Spectroscopic investigations of the spiral nebulz 
are extremely difficult and laborious on account of 
the feeble luminosity, but the Flagstaff observers 
provided themselves with well-designed instru- 
ments and boldly attempted to determine the radial 
velocity of one of these objects. In the first in- 
stance, the Andromeda nebula was found to be 
approaching the solar system with a velocity of 
300 km. per sec., and the suspicion that spirals 
as a class have much higher velocities than stars 
has since been abundantly confirmed. The nebula 
N.G.C. 4594 was, in fact, afterwards found to 
be not only receding at the immense speed of 
tr0oo km. per sec., but also to have a motion of 
rotation such that at a distance of 20” from the 
nucleus the. velocity is 100 km. per sec. These 
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results are clearly of fundamental importance, ang 
would seem to favour the view that the Spiral 
| nebule are to be regarded as stellar systems out 
side that to which the sun belongs. 

Another difficult investigation undertaken at 
Flagstaff was that of the constitution of the ex- 
tremely faint nebule surrounding the stars of the 
Pleiades. It was found that the characteristic 
lines of gaseous nebulz were absent, and that the 
_ spectrum was identical with that of the associated 
| stars, leading to the conclusion that the nebula 
| shines by reflected starlight. A similar conclusion 
_has since been reached from an investigation of 
the nebula about p Ophiuchi. ; 

Those who have had the privilege of a visit to 
the Lowell Observatory cannot fail to have been 
impressed by the ample provision for a wide range 
of astronomical inquiries, and by the fine display of 
transparencies representative of the successful 
results which have rewarded the skill and patience 
of the observers. The inspiring enthusiasm of 
Lowell will doubtless be sadly missed in the future, 
but it is sincerely to be hoped that some means 
will be provided whereby the activity of the ob- 
servatory may be maintained. A. Fow er. 


NOTES. 


Unper the new regulations recently niade with a 
view to the control of food supplies, the Board of 
Trade issued on Monday the following Order as to the 
milling of flour :—-The Milling Order, 1916, fixes for 
the United Kingdom the percentages of flour that 
must be extracted from wheat of various qualities 
the following schedule :—English, 76; 
Choice mbay, 78; Australian, 78; Blue Stem, 76;. 
Walla Walla, 75; No. 2 Red Western, 76; No. 2 Red 
Winter, 74; No. 2 New Hard Winter (1916), 76; 
No. 1 Northern Duluth, 75; No. 1 Northern Manitoba 
Old Crop, 76; No. 2 Northern Manitoba Old Crop, 75; 
No. 3 Northern Manitoba Old Crop, 73; Choice White 
Karachi, 75; Soft Red Karachi, 75; Rosafe, 62 Ib., 
3; Baril, 614 lb., 74; Barletta-Russo, 614 Ib., 74. 

Order comes into force, as regards milling, on 
November 27 next; that is to say, on and after that 
date no wheat may be milled except in accordance 
with this schedule. On and after January 1, 1917, 
only flour milled in accordance with the schedule may 
be used for making bread or any other article of f 
A subsequent Order will be issued requiring periodical 
returns of stocks of wheat received and of flour and 
offals milled and of all stocks in hand on the date of 
= Milling Order coming into operation—i.e. Novem- 

27. 


THE statistics given in the half-yearly Review of 
the Movement of Fertilisers and Chemical Products 
just issued by the International Institute of Agricul- 
ture show very clearly the effects of the war on this 
branch of industry. Shipments of natural phosphates 
are diminishing both on account of the scarcity of 
labour and the high rates of freight. As regards 
superphosphate of lime, the small supply of raw 
phosphates and the ever-increasing demand for sul- 
phuric acid for munitions of war have depressed the 
output in all countries, notably in France, where the 
latest figures show a decrease of 70 per cent. on the 
production of 1913. The increase in the exports of 
Chilean nitrate, which began in the latter half of last 


year, has continued, so that the figures are now much 
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nearer to: the. normal than was the case earlier in the 
war, France is now importing three times as much 
nitrate as in 1915, and the same applies in various 

s to all the importing countries, but the in- 
creased demand is entirely for industrial purposes. 
The manufacturers of synthetic nitrogenous fer- 
tilisers have almost everywhere augmented their out- 
ut considerably, either by development of existing 
plant or by new construction. Very little, if any, of 
the extra supplies are available for agricultural pur- 
poses; in some countries the State requirements absorb 
the whole output. The review includes a useful 
bibliography of the literature published during the 
first six months of 1916. 


Tue issue of the reports containing the scientific 
results of the Australasian Antarctic Expedition, 
1911-14, under Sir Douglas Mawson, has been seri- 
ously delayed owing to the war and its effect upon 
assets, such as the popular book, film, and _ lectures 
which it was anticipated would realise sufficient to 
defray the cost of publication. We are glad to learn, 
therefore, that the Government of South Australia has 
come to the assistance of the expedition, and agreed 
to execute the printing at the Government Printing 
Office, Adelaide. The New South Wales State 
Government has also generously agreed to reproduce 
certain illustrative matter. The production will ap- 
pear in royal quarto size, similar to like publications 
of other British Antarctic expeditions. The completed 
work will be voluminous, and several years must 
elapse before all is passed through the press. The 
plan of publication is to divide the subject-matter into 
the three series, as follows:—Series A, geography, 
geology, etc.; Series B, physical subjects; Series C 
biology. Each series will be subdivided into volumes 
and parts. Prof. W. A. Haswell, of Sydney Univer- 
sity, who organised the programme of the biological 
section of the expedition, is editing Series C, and 
has already made arenas for the working out 
of most of the groups collected. Three parts, namely, 
Fishes, Mollusca, and Cephalopoda, are expected to 
appear this year. 


Tue death of Mr. Charles Smith, master of Sidney 
Sussex College, removes a well-known figure from 
Cambridge, and will be widely regretted. Mr. Smith 
was born in Huntingdon, and entered Sidney Sussex 
College as a scholar in 1864, graduated as third 
Wrangler in 1868, was elected a fellow of the college 
in the same year, and held the office of tutor from 
1875 to 1890, in which year he was elected master 
on the death .of Dr. Phelps. From 1896 to 1909 he 
was a governor of Eton College. During his tutor- 
ship Sidney Sussex increased greatly in numbers, and 
the influence of his teaching was seen in the successes 
of his pupils in the Mathematical Tripos. He was 
indefatigable in his efforts to promote the interests of 
his college. To him the erection of the new block of 
buildings there was due, and it was his ambition, un- 
fortunately not realised, to complete the new court 
by the addition of a further range. To the general 
public he was best known as the writer of a series 
of text-books on mathematical, subjects remarkable 
for their clearness of exposition. His books on conic 
sections and algebra in particular are probably known 
to most English mathematical students. They ap- 
peared at a time when a more thorough, and, at the 
same time, a more attractive, style of elementary 
mathematical teaching was greatly needed, and had 
immediately a large success. In private life Mr. Smith 
was a great lover of flowers, especially of delphiniums, 
roses, and chrysanthemums, which he grew in great 
profusion and with much success in his charming 
gardeg at the Master’s Lodge. 


NO. 2456, VoL. 98] 


An exhibition and sale of water-colour sketches by 
the late Prof. Silvanus P. Thompson will be held (by 
permission of the Alpine Club) at the club rooms, 23 
Savile Row, W., from November 27 to December 1o. 


THE Bradshaw Lecture of the Royal College of 
Surgeons of _o will be delivered on December 15 
by Col. C. J. Symonds upon “Gunshot Injuries of 
the Spinal Cord.” 


THE death on November 18 is announced in the 
Morning Post of November 20 of Mr. J. H. Merivale, 
the North of England mining engineer, who was 
secretary to the North of England Institute of Mining 
and Mechanical Engineers, and formerly professor of 
mining at Durham College of Science. 


Engineering for November 17 contains an interest- 
ing article by Prof. Luiggi on the utilising of volcanic 
heat for power-production purposes. In Central Tus- 
cany, near Volterra, there are numerous cracks in the’ 
ground from which powerful jets of very hot steam 
spout high in the air with great violence and con- 
stancy. Early experiments on the use of this steam 
for driving engines showed that the borax salts, 
sulphuretted hydrogen, and sulphuric acid present in 
the steam necessitated frequent repairs on account of 
the corrosive action. This difficulty has been over- 
come by applying the steam, not directly in the engine, 
but to a boiler instead of fuel; steam is thus produced 
in the boiler at a pressure of two atmospheres, then 
passed through a superheater, and so to the steam 
turbine used for driving electric generators. Prince 
Ginori-Conti, who has financed the undertaking 
throughout, has been responsible for three large in- 
stallations on this system. One of the 3000-kw. units 
has been at work since January, 1916, the second since 
April, and the third has just been started. So far 
the first two groups have worked quite successfully, 
and have been a great boon to the industries of Tus- 
cany, greatly crippled by the scarcity and high price 
of coal. Since the region available extends for many 
square miles around Larderello, there is nothing to 
prevent the system being developed to the production 
of hundreds of thousands of horse-power. 


Capt. W. B. Gourtay writes us, from ‘‘ somewhere 
in France,” a brief but extremely interesting note on 
a phosphorescent centipede. He discovered the 
creature in a very unexpected manner, inasmuch as he 
was putting coals on a dying fire in an unlighted 
room when he immediately noticed on the coals a 
gleaming, wriggling object, which proved, by the 
light of a match, to be ‘‘a small yellow centipede.” 
The fact is worth placing on record, since the occur- 
rence of phosphorescence in this group is by no means 
generally known. Even by specialists, indeed, nothing 
seems to be known of the matter save that two species 
of Geophilus possess the power of emitting phos- 
phorescent light; the source and use of the light are 
yet to be discovered. In one of these, G. electricus, 
the light has been described by Mr. G. S. Sinclair as 
brilliant, the creature emitting it leaving a trail of 
bright light behind it which lasts for some time. Of the 
other species, G. phosphoreus, still less seems to have 
been recorded. It was described by Linnzus on the 
authority of a Swedish sea-captain, who asserted that 
it dropped, shining like a glow-worm, upon the deck 
on his ship when he was sailing in the Indian Ocean 
a hundred miles frem land. From this we may infer 
that it had been taken on board at the last port. of 
call, and remained concealed, either on the deck or in 
the rigging, until it at last revealed itself as a “‘stow- 
away.” 


One of the most interesting phases of the work 
which the Young Men’s Christian Association is 
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undertaking on behalf of the general welfare of the 
men of his Majesty’s Forces received Royal approba- 
tion on Friday, November 17, when H.R.H. Prin- 
cess Christian opened a microscopical demonstration 
and conversazione at the Y.M.C.A, headquarters, in 
Tottenham Court Road. Fellows and members of 
the Royal Microscopical Society, the Quekett Micro- 
scopical Club, and the Photomicrographic Society were 
present with eighty-six microscopes, and the large 
reading-room, lounge, and drawing-room were filled 
during the evening with a constant stream of men 
desirous of viewing interesting objects displayed. In 
addition, there was a series of lectures and kinemato- 
graph displays of living micro-organisms, Mr. F. 
Martin Duncan lecturing on ‘‘Some of Nature’s Fly- 
traps,” and Dr. G. H. Rodman giving a talk on 
““What the Microscope Reveals in a Few Objects of 
Everyday Occurrence.” In introducing her Royal 
Highness, Col. Sir T. Sturmy Cave said the experi- 
ment of microscopical exhibitions was originated by 
Mr. J. W. Ogilvy, one of the Y.M.C.A. honorary 
secretaries, and the experiment had been a decided 
success. Princess Christian then declared the proceed- 
ings opened, expressing therein hope that they would 
be very successful. She afterwards made a tour of 
the various exhibits, spending more than half an hour 
among the microscopes, and showed particular interest 
in the apparatus demonstrating the process of photo- 
graphing microscopic objects. It is interesting to note 
that a large number of exhibitions have already been 
given at the Y.M.C.A. huts in the Home Counties 
area, and even as far as Salisbury Plain. Great in- 
terest is invariably evinced in these as a variation 
from musical entertainments or kinema shows. The 
demonstrations deal wi*h germ enemies to be guarded 
against, and, at the special request of a number of 
soldiers, special attention has been given to the ques- 
tion of venereal diseases. 


A LARGE and enthusiastic meeting was held. on 
November g in the University of Sheffield to discuss 
the formation of a Society of Glass Technology. The 
widespread interest in the scheme was demonstrated 
by the presence of representatives of cities as far apart 
as London, Edinburgh, and Cardiff, whilst every glass- 
manufacturing district was well represented. © Mr. 
W. F. J. Wood, of Messrs. Wood Bros., Ltd., 
Barnsley, was elected to the chair, and the meeting 
opened with a cordial welcome from the Vice-Chan- 
cellor of the University, Dr. H. A. L. Fisher, who 
remarked that Sheffield had cause for legitimate pride 
in the knowledge that its University had been 
proposed as the headquarters of a_ society 
representing such an important industry. He empha- 
sised the fact that this industry, among others, had 
suffered in the past owing to its detachment, wholly or 
partially, from its scientific aspects. The formation of 
the Department of Glass Technology in the University 
was serving to remedy this state of affairs, and the 
inauguration of this society was a distinct step in the 
same direction. Dr. W. E. S. Turner outlined the 
steps that had led up to the formation of the society, 
and spoke of the remarkable response from those in- 
terested in glass. Expressions of warm approval and 
promises of support had been received from all over 
the country. Dr, Turner pointed out that there was 
no intention of making the society a local institution, 
but that it was in every way a national one. The 
report of the Provisional Committee was adopted, and 
a formal resolution giving actual being to the society 
was passed unanimously. The following officers were 
then elected :—President, Mr. W. F. J. Wood; Vice- 


Presidents, Mr. S. B. Bagley, Mr. F. J. Cheshire, 
Sir William Crookes, Mr. A. S. Esslemont, Prof. H. 
Jackson, Mr. S. N. Jenkinson, Mr. H. J. Powell, Dr. 
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W. Rosenhain, F.R.S., Mr. H. J. Stobart, Dr. M. w, 
Travers, F.R.S., Mr. Duncan Webb, and Mr, 
H. S. Williams-Thomas; Council, Mr. J. f§, 
Barker, Mr. W. R. Barker, Dr. P. G. H. Bos. 
well, Mr. F. W. Branson, Mr. W. Butler, Mr. F, G 
Clark, Mr. J. Connolly, Mr. J. B. Coppock, Mr. J. H, 
Davidson, Prof. W. G. F. Fearnsides, Mr. J. James 
Hirst, Mr. F. Swann, Mr. F. P. Wainwright, Mr, 
A. D. Young; Treasurer, Mr. F, Sweeting; Secre. 
tary, Dr. W. E. S. Turner; Assistant Secretary, Mr. 
C. J. Peddle. It is hoped that the society will receive 
the support of all those interested in glass, either 
directly or indirectly. Information upon any points 
will be gladly supplied by Dr. W. E. S. Turner, the 
University, Sheffield, who will welcome inquiries and 
suggestions. 


THE tendency to ascribe mechanistic principles to 
animate nature on the evidence of their applicabili 
to inanimate nature, or to postulate a dualism which 
marks off the animate and the inanimate as lying in 
two separate realms, is subjected to a searching criti- 
cism on scientific grounds by L. M. Passano in an 
article entitled “‘ Being and Becoming” (Mind, N.S., 
No. 100). He develops a scheme whereby he brings 
into relationship an atom and an act of will. He 
contends that the atom implies energy, and that mass 
is energy or a store of energy due to motion. Ener, 
is life, and to live is to liberate stored-up energy, the 
liberation of energy being a subjective act. All things 
are living, the lowest form of life being gravitation. 
The descending scale of liberation of energy from man 
to the lower animals, to plants, to radio-active sub- 
stances, to chemically active substances, to inert sub- 
stances, the last possessing at least the energy of 
gravitation, is nowhere delimited. The materialism 
of W. K. Clifford depends upon his being unaware of 
radio-active substances, which activity and the facts of 
chemical affinity render, according to the writer, this 
point of view untenable. The paper is one involving 
the fundamental principles of several sciences, and will 
be interesting to many thinkers. 


’ Tue Pioneer Mail of Septernber 2 gives an account 
of the Calcutta Health Officer’s proposals for the 
future. . We are strongly of the opinion of those who 
hold that before antimalaria measures are carried out 
we should determine exactly the malarial or endemic 
index of the district : (a) the anopheline carrier, (b) its 
distribution as shown by a spot map of the occurrence of 
larvee. It would then be known what there is to under- 
take, viz. the eradication of malaria-carrying anophelines. 
It is difficult to agree with those who prefer to proceed 
against all mosquitoes. If time and money were no 
object this method might be permissible, but in Cal- 
cutta the proposed outlay for antimalaria measures for 
1915-16 is only about five hundred pounds. It is 
evident that a small sum like this must be spent in a 
rational way, and not in endeavouring to destroy 
mosquitoes in ‘‘the many scores of miles” of breed- 
ing-places in Calcutta. It appears that it was only 
last year that it was proposed to obtain some of the 
necessary information to which we have alluded above. 
With the money available it would seem most practical 
to treat one area only in which the conditions are 
fully known and suitable. If the results are success- 
ful we believe that the path of the sanitary officer 
would be a happier one in the future. So far 
Calcutta ‘has not distinguished itself in this matter. 


Once more the formation of a Red Cross Museum 
is being seriously discussed. The need for such an 
institution, and the scope of its activities, are briefly 
and clearly set forth in the Museums Journal for 
November. Such a museum, of course, would appeal 
only to the expert. But it would provide him with a 
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STEREO PYROMETER 


(PATENT). 


For ascertaining the temperature of Muffles, Furnaces, Crucible Furnaces, Gas 

Retorts, Pottery Kilns, Malleable Iron Furnaces, High Speed Steel Furnaces, 

Case-Hardening Furnaces, Steel Casting Annealing, Open-hearth Steel 
‘Furnaces, Glass Furnaces, &c. 


MADE FOR ANY TEMPERATURES FROM 550°c. TO 2000°c. 


(PLEASE STATE TEMPERATURES, AS EACH STEP OF 
5O° AND 100° REQUIRES A SEPARATE PAIR OF CELLS.) 


The simplest and most reliable form of Pyrometer for practical use in works. 
USED LIKE A STEREOSCOPE FOR DIRECT OBSERVATION ONLY. 


ADVANTAGES OF THE STEREO PYROMETER. 


(1) The Stereoscopic form enables both eyes to be used. Skilled observers agree that in using an optical instrument one can 
make oneself see anything with one eye closed. For reliable observations the simultaneous use of both eyes is most desirable and 
in some cases essential. 

(2) No accessory instrument is required as in the case of electrical pyrometers and the Radiation pyrometer. This not only 
ensures simplicity, but greater reliability and fewer corrections to be made. 

(3) The Stereo Pyrometer is a zero and not a comparison instrument ; the point observed is when the object just disappears 
from view. No standard tints or constant illuminants are required as in the case of the absorption or optical pyrometer. 

(4) The whole of the instrument is used right away from the hot body, so no part of it suffers from the chemical changes, 
disintegration, and depreciation which all bodies experience at high temperature. It can be used at any convenient distance from 
the hot object, so long as the intervening space is comparatively free from smoke, &c. 

The area of the object in question diminishes according to the square of the distance ; the illumination at the pyrometer due to 
the hot object also varies inversely as the square of the distance. Its brightness therefore remains constant. 

(5) The Stereo Pyrometer can be used for articles of a// sizes, the readings being just ag accurate for small as for large things. 
This is not the case with many other Pyrometers. 

(6) The Stereo Pyrometer has the great advantage that an observation can be made instantly. 

(7).No Nicol prisms are used, nor does the Stereo Pyrometer depend on the properties of polarized light, so no errors arise 
owing to the light emitted from a hot body being partially polarized. 

. a a Stereo Pyrometer, in common with other optical pyrometers, can be used to observe the very highest temperatures 
obtainable. 
ge Send for Fully Illustrated Descriptive Circular to the SOLE MAKERS: 


BECKER & 17-27 Hatton Wall, London 
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The Gases of the Atmosphere, the History of 


MACMILLAN & CO.’S LIST. | 
WORKS BY THE LATE RT. HON. SIR HENRY ROSCOE, F.R.S. 


Primer of Chemistry. By the Rt. Hon. Sir HENRY ROSCOE, F.RS. Pott 
Lessons in Elementary Chemistry. 


F.R.S. Feap. 8vo. 45. 6d. 


Inorganic Chemistry for Beginners. 


F.R.S., D.C.L., &c., assisted by JOSEPH LUNT, D.Sc. Second Edition, thoroughly revised. Globe 8vo. 2s. 6d. 
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source of inspiration, and do much towards that 
standardisation of methods and equipment which is, 
in regard to many aspects, very urgently needed. A case 
in point is furnished by the different sizes adopted at 
the present time for stretchers and for ambulances, so 
that a stretcher that is brought up to place in an 
ambulance often cannot be taken in. If a standard 
gauge could be agreed on the work of handling the 
wounded would be greatly facilitated, and this agree- 
ment would be the more fruitful if such standardisa- 
tion could be international. Where and by what body 
such a museum should be erected and controlled is a 
matter for debate. It has been suggested that the 
Royal Army Medical College might well undertake the 
task, as the French Army Medical Service has already 
done for France. The Museums Journal suggests that 
such a museum might well form an appendage to the 
Wellcome Medical Museum, or the Royal United 
Service Museum, Whitehall. But as the whole scheme 
is still very much in the air, the problem of housing 
can scarcely be said to have arisen, so much depending 
on the range of the activities which are to be under- 
taken. 


Tue old-fashioned plan of exhibiting stuffed birds in 
museums has, it is to be hoped, gone for ever. In 
place of it has come the practice of mounting selected 
types amid their natural surroundings during the 
breeding season. In some of the American museums 
it has become the custom to reproduce not merely the 
immediate surroundings of the nest, but, by the aid 
of skilfully painted scenic backgrounds and cunningly 
concealed artificial lights, also large areas of 
the general environment. Miles of landscape are ap- 

rently surveyed, and the teaching value of the exhibit 
is thus immensely increased. But the use of these 
spectacular effects must be strictly limited to this par- 
ticular purpose, or there is a grave danger of our 
natural history museums degenerating into peep-shows. 
An example of the reality of this danger has just been 
furnished by the Brooklyn Museum, N.Y., where, 
according to the Brooklyn Museum Quarterly, vol. iii., 
No. 2, half a dozen Cape pigeons and three ‘‘ whale- 
birds’? have just been mounted as in full flight, and 
as seen from the deck and through the rigging of 
“some sailing vessel, off-shore, beating against a fresh 
Atlantic wind. Models of others, reduced to give the 
proper perspective, carry the vista back towards the 
faint sky-line.”” This is all very pretty, but it is of 
doubtful value from a scientific point of view. All the 
information the public will gain from such an exhibit 
is that petrels fly over the sea! 


A PAMPHLET entitled ‘‘ The Nicolson Observatory Bee- 
Hive, and How to Use It,” by Mr. J. Anderson, 
issued by the North of Scotland College of Agricul- 
ture, is before us. .The elephant and the sheepdog 
might smile sarcastically could they be confronted with 
Maeterlinck’s opinion that the Hymenoptera, “of all 
the inhabitants of this globe, possess the highest de- 
gree of intellect after that of man.’? When the famous 
beemaster mentions “the intelligent substitution of flour 
for pollen, and of an artificial cement for propolis,” 
one is tempted to think of the intellectual vegetables 
which also readily avail themselves of man’s auxiliary 
devices. Apart from controversy, however, observa- 
tion of the hive will always make a strong appeal to 
the curious for its own sake, to the teacher for its 
value as a lesson in biology, to men of research for 
the unknown possibilities of suggestiveness. Mr. 


Anderson’s observatory hive claims, apparently with 
good reason, to make the business of the spy as little 
objectionable as possible, allowing the bees to perform 
their various tasks in a perfectly normal way while 
actually unconscious that they are being observed. 
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His pamphlet describes the latest improvements, with 
all that is required in the way of superintendence. 
Among other things, ‘‘it is essential that the possessor 
of a Nicolson observatory should have charge also of 
one or more full-sized hives." 


For several years experiments on the effect of over- 
head electrical discharges on crops have been carried 
out at Lincluden Mains, Dumfries, by Miss E. C. 
Dudgeon, with the scientific co-operation of Prof. J. H. 
Priestley and Mr. I. Jérgensen. The results obtained 
in 1915 with an oat crop on adjoining plots of 14 acres 
each are briefly summarised by Mr. Jorgensen in the 
October issue of the Journal of the Board of Agricul- 
ture. The leakage of discharge over the control plot 
was largely, but not entirely, prevented by the inter- 
position between the plots of a well-earthed wire screen 
reaching 3 ft. above the level of the charged network. 
Despite this leakage, the electrified plot showed the 
remarkable increase of 30 per cent, in grain and 58 per 
cent. in straw as the presumptive effect of the dis- 
charge, which was applied on the average five hours 
daily for 108 days. The crops were not heavy, but the 
superiority of the crop on the electrified plot was 
marked from the earliest stages of growth, and it 
suffered less from the dryness of the season. 


DurInG recent years trichloroethylene has been used 
to a limited extent for the extraction of the oil from 
soya beans. The residual extracted meal has been 
disposed of as food for stock, and as trichloroethylene 
is not poisonous when given in comparatively large 
doses to cattle little risk would appear to be involved 
in the use as food of the extracted meal. Cases of 
poisoning of cattle attributed to soya meal have, how- 
ever, been brought to the notice of the Board of Agri- 
culture, and the results of their investigations, which 
are summarised in the October issue of the Journal, 
throw strong suspicion on the meal obtained by the 
use of trichloroethylene. The cases of poisoning, both 
on the farms and in the investigations, were limited 
entirely to cattle, and in no case was a sudden effect 
produced. Experience with soya extracted with 
naphtha makes it very improbable that the poisonous 
principle could have been inherent in the meal. It 
would appear more probable that it was either a non- 
volatile impurity present in the trichloroethylene or a 
product of interaction between the trichloroethylene and 
some ingredient of the soya beans. 


La Nature of October 21 contains an article by 
M. Alfred Renouard directing attention to the interest- 
ing renaissance in the use of natural dyestuffs 
which the war has brought about. Certain of 
these dyestuffs, such as indigo, old fustic, logwood, 
red sandal wood, sapan wood, etc., have continued 
to be used, some of them in large quantities, in spite 
of the severe competition of synthetic dyes, and this 
use has increased greatly owing to the war. Most of 
the increase is due directly to the war, indigo being 
required for the cloth for naval uniforms, fustic for 
khaki, and logwood for black cloth. The area under 
indigo in India has increased, and special efforts are 
being made in the British West Indies and elsewhere 
to increase the output of fustic and logwood. Ex- 
tremely high prices are being obtained for these dye- 
stuffs, but the producer probably benefits but little from 
this increase owing to the enormous rise in freight 
rates. M, Renouard expresses the hope that some 
means will be found of retaining this increased trade 
in naturai dyestuffs after the war. 


An interesting article in the issue of the Engineer 
for November to deals with the new water supply for 
Guayaquil, chief port and most impertant city of the 
Republic of Ecuador. The port stands upon ah 
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alluvial plain, on the banks of the river Guayas, and 
is frequented by ocean-going vessels up to 28 ft. in 
draught. The absence of a proper system of water 
supply, combined with ineffective drainage, has mili- 
tated hitherto against the development of the town, 
but now that the Government has taken both these 
matters in hand there is every prospect, despite certain 
climatic disadvantages, of the attainment of a very 
serviceable degree of civic sanitation. The total esti- 
mated outlay is in the neighbourhood of 2,000,000l., 


‘and the work is being carried out progressively, in 


instalments. A fresh system of water mains is already 
laid, and a storage reservoir of 6,600,000 gallons capa- 
city is nearing completion. It has not yet been de- 
finitely decided whether the source of supply shall be 
the Daule river, with an intake some twenty miles 
upstream, or a group of mountain streams in the 
forests of the Cordillera de los Andes, some sixty miles 
distant from Guayaquil. The drawbacks in the former 
case are the pollution arising from settlements along 
the banks of the river, the high percentage of suspended 
matter in the water, and the low gradient, which would 
necessitate pumping. The mountain streams would 
readily admit of a gravitation supply, and are less 
likely to be polluted, but the construction of the pipe- 
line would be a heavy initial expense. The Govern- 
ment has both schemes under consideration, and data 
and statistics are being obtained with a view to an 
early decision. 
OUR ASTRONOMICAL COLUMN. 

THe LEoniIps oF 1916.—With the parent comet 
(1866 I, Tempel) near aphelion an abundant shower of 
Leonids was not expected, but it was important to 
ascertain whether the display returned even in a 
minor character. Mr. Denning writes that on the 
morning of November 15 he saw only one Leonid in a 
watch of about an hour between 4 and 5.30 a.m. The 
next morning was overcast, but on November 17, ‘be- 
tween 3 and 6.15 a.m., notwithstanding wintry condi- 
tions and one of the keenest forth-easterly winds 
experienced in recent years, Mrs. Fiammetta Wilson, 
of Totteridge, recorded fifteen meteors, including some 
brilliant objects. There were seven Leonids from a 
radiant point very sharply defined at 150°+22°. This 
position appears to be identical with that usually found 
on the mornings of November 14 and 15, and appar- 
ently favours the view that there is no perceptible 
change in the place of radiation. But more exhaustive 
data are required in settlement of this interesting 
feature. 

The brightest meteor seen by Mrs. Wilson was at 
3h. 33m, a.m. (November 17). It was equal to Venus, 
and shot from 215°+58° to 245°+57}°—evidently a 
fine Leonid. Bright meteors of the same shower were 
seen at 4h. 50m. and sh. 42m. At 3h. 16m. a large 
Taurid, comparable with Jupiter, travelled from 
1883°+ 57° to 204°+48°. If duplicate observations of 
any of these objects were obtained at other stations, 
the records would be valuable for comparison. 


Tue Sorar APEX DETERMINED BY MEANS OF BINARY 
Stars.—The method of determining the solar apex 
proposed by Bravais in 1843 has until lately not been 
used by any other investigator, no doubt because it 
assumes the distances of the stars to be known, and 
nobody has been inclined to follow Bravais in making 
them all equal. Some years ago Weersma applied the 
method to 3616 stars, taking the distances from Kap- 
teyn’s tables of mean parallaxes. His result, 267-7°+ 
31-4°, was in good accordance with the best previous 
determinations, though the velocity, 14-9 km., was 
smaller than the spectroscopic result. In a paper 
recently published in the Proceedings (Oversigt) of the 


NO. 2456, VoL. 98] 


Royal Danish Academy of Sciences, M. Luplaw 


Janssen has applied the method to 180 double stars, 
the proper motions of which are given in the Pre. 
liminary General Catalogue of Boss. Assuming the 
mass of a binary star equal to that of the sun, well- 
known formule give a value of the parallax called 
the “hypothetical parallax.’’ Hertzsprung has shown 
(Astronomische Nachrichten 4543) that where the 
annual change of position angle and distance js 
known, it is possible to find a minimum value of 
this hypothetical parallax of a binary star. From a 
comparison of thirty-six values of parallaxes actually 
measured with the computed values of the minimum 
hypothetical parallax M. Janssen finds that the latter 
may be put equal to half the real parallax. On this 
assumption he finds the apex to be 264-5°+26-1°, and 
the velocity equal to 17-15 km. per sec. This result 
is in surprisingly good accordance with the best recent 
determinations, and this shows at any rate that the 
hypothetical minimum parallax is a quantity which 
is not without some value where there is no satis- 
factory value of the parallax resulting from measures. 


SPECTRUM OF THE NEBULA ABOUT RHO OpHiIUcHI.—At 
the Lowell Observatory, Dr. V. M. Slipher Hs lately 
attempted to photograph the spectrum of the remark- 
able nebula in the region of p Ophiuchi (Popular Astro- 
nomy, vol. xxiv., p. 542). A single-prism spectrograph 
of high light-power was used, and an image was formed 
on the slit by a simple lens of 20 cm, focal length. 
The total exposure, on four nights, was twenty hours, 
and by comparison with the exposures for direct photo- 
graphs given by Barnard, it was estimated that this 
would give a good record of the spectrum if of the 
bright-line type, or would give a weak impression 


if the spectrum were continuous. The plate obtained ~ 


was of the latter type, the spectrum of the nebula 
appearing faintly on either side of that of the star, 
So far as can be judged from the photograph, the 
spectrum is like that of the star about which the 
nebula clusters, and Dr. Slipher regards this as an 
indication that the nebula shines by reflected light, as 
he previously found reason to believe to be the case 
with the nebulz in the Pleiades. In both these re- 
ions of the sky faint stars are conspicuously deficient 
in number, and it is suggested that their apparent 
scarcity may be due to their obscuration by nebule 
which may be otherwise invisible. 


BRITISH INDUSTRY AND THE WAR. 

HE advice of a recent ex-Minister of State that 
we might well leave after-the-war conditions to 

take care of themselves finds little response in the world 
of industry, whether in regard of employers or em- 
ployed, who are alike viewing with deep concern the 
industrial and commercial problems that will surely 
arise on the advent of peace. This finds clear expres- 
sion in a valuable memorandum issued in June last by 
the Garton Foundation entitled ‘‘ The Industrial Situa- 
tion after the War,” which is fully and sympathetically 
further considered in the Quarterly Review for October 
bv a member of the group which prepared it. This 
highly important memorandum has been drawn up by 
a group of men representative of the capitalist and 
employing classes, of organised labour, as well as by 
men familiar with finance; economics, and adminis- 
tration. It has further been circulated to, and dis- 
cussed in draft by, large employers, trade union 
officials, and experts on social and economic questions 
with a view to their criticisms and suggestions. It is 
now published in the hope of stirring both employers 
and employed to action. The industrial problem, it 
declares, was with us before the war. The dangers of 
labour unrest and the cry for increased efficiency are 
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familiar to all. But the war has profoundly affected 
both the circumstances and the minds of men, and 
has gravely accentuated the complexities of the situa- 
tion and the peril in which our industries stand. It 
is strongly urged, since industry as a whole is in- 
extricably interwoven with the social and political life 
of the nation, that we cannot too soon bring to bear 
n the various intricate questions involved the best 
intelligence and experience at our command with the 
object of formulating a policy based upon a compre- 
hensive survey of all aspects of industrial conditions. 
A further article appears in the Review dealing 
with British trade and manufactures and the necessity 
for better organisation and more efficient methods of 
uction if we are to succeed in maintaining not 
only our position in the markets of the world, but also 
our ability to meet the vast expenditure which the 
war has entailed. We have failed, says the writer, 
as compared with America and Germany, in our 
methods of production, transport, and marketing, in 
the neglect of co-operative effort, in fertility of design 
and invention and in adaptability to the needs of the 
foreign consumer, in our provision for commercial 
education, and, finally, in the support of the Govern- 
ment in aid of trade. Before the war German goods 
were extensively sold in this country, and the foreign 
trade of Germany, whilst not so large as our own, 
was extending much more rapidly. It is stated that 
there is not the slightest doubt that we have fallen 
behind Germany in efficiency of manufacture of certain 
products in respect of both design and price, and that 
in order to achieve success we must produce better 
and cheaper goods. So far as our home trade is con- 
cerned we may exclude German goods by high tariffs, 
but that will not help us in foreign markets, nor is it 
the true remedy, which can be found only in better 
provision for education and a higher standard of 
efficiency. A strong plea is put forward for the 
establishment of a Ministry of Commerce, the duty of 
which it shall be to foster and assist British trade 
both at home and abroad. 


BOTANY AT THE BRITISH ASSOCIATION. 


THE president in his address struck the economic 
note, which was sustained throughout the meet- 
ing, probably the most notable contributions being the 
discussions on plant disease ; on the utilisation of waste 
lands; on. the botanical aspects of coal; and on the 
medicinal plant industry. 

The discussion on plant disease was opened by Prof. 
Potter, of Newcastle, who laid stress on the enormous 
importance of the subject in relation to the world’s 
food supply and to many other commercial products. 
He stated that, on an average, about one-third of 
these crops are lost by disease, and that a loss of 
two and a half millions sterling occurred in Australia 
one year through “rust’’ of wheat alone. The destruc- 
tion of timber, as of many Colonial products, such as 
sugar, rubber, coffee. etc., is very serious. He showed 
how manifold are the problems underlying the treat- 
ment of plant disease, and dwelt upon the importance 
of various aspects demanding investigation, not alone 
in mycology, but in the associated physiological and 
pathological relations of host and parasite, and host 
and soil. Prof. Potter suggested two desiderata: ( 3 
the improvement of the training of the investigator ; (2 
the establishment of a British Central Institute for the 
supply of pure cultures, which, with aniline dyes and 
optical glass, ceased at the outbreak of war. 

Mr. Brierley, in a separate contribution, elaborated 
a suggestion for the formation of an Imperial Bureau 
of Mycology comparable with that recently established 
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in entomology, but. providing, in addition, facilities for 
research and supply of pure cultures. 

Mr. Ramsbottom alluded to the backward cond:tion 
of British phytopathology, and spoke strongly of the 
lack of adequate training and subsequent sup, rt 
given to our investigators. He advocated a central 
station for research and advice. 

Mr. Salmon and Dr. Eyre struck a_ hope- 
ful note with regard to the readiness of farmers 
to make use of scientific results, which it therefore 
behoves us to produce. They referred to the necessity 
for co-operation between botanist, mycologist, and 
chemist for the elucidation of the very complex problem 
of plant disease and its treatment. 

The discussion of the botanical aspects of coal was 
opened by Dr. Marie Stopes, who urged the import- 
ance of co-operation between palzobotanist, chemist, 
and ecologist for the discovery and right application 
of our coal resources. While Prof. Seward, who spoke 
later, was a little doubtful as to the great utilitarian 
value of botanical examination, the opener suggested 
that researches already indicated the possibility of 
association between the parts of plants making up the 
bulk of the coal and the particular by-product which 
it yielded. She pointed out the danger of confining 
investigation to Carboniferous fossils in view of the 
fact that the coal of India, for example, is for the 
most part Tertiary. 

Prof. Weiss spoke of the correlation which had been 
demonstrated between the presence of spores and the 
chemical nature of the seams. 

An interesting series of papers on utilisation of waste 
land was introduced by Prof. Oliver, who also gave a 
paper on the possibilities inherent in maritime waste 
land. He illustrated his remarks by special reference 
to sand dunes and to salt marshes, and showed that 
in both cases there are two modes of utilisation avail- 
able: (1) to take advantage of the natural product; 
(z) to convert or reclaim, so that the land is available 
for more general purposes. In both habitats the 
natural product may be a grass capable of being cul- 
tivated at a profit for paper-making. But if capital 
and labour be spent on their reclamation, sand dunes 
add profitably to our timber area, and salt marshes: are 
known to give very fertile soil. It might well be that 
in the time immediately following the war this would 
afford excellent transitional labour for our soldiers. 

Mr. Martineau, of the Reafforesting Association, de- 
monstrated by means of lantern-slides the success of 
the society’s planting on pit mounds in the Black 
Country, and gave every reason to suppose that it 
would prove a sound financial undertaking. 

Dr. W. E. Smith developed in some detail the com- 
plexity of the problem of improvement in utilisation of 
mountain and heath land. He showed, however, that 
improvement could be effected by more frequent burn- 
ing, as recommended by the Grouse Committee, by 
inclusion of more cattle with sheep grazing, as well as 
by the more drastic measure of restriction of deer 
forest and grouse moor to the more inaccessible up- 
lands. 

The possibility of converting moorland into food- 
bearing soil by means of the application of bacterised 
peat was brought forward by Prof. Bottomley, who 
quoted successful laboratory and field experiments in 
support. He stated that at Entwistle, in Lancashire, 
the yield.of oats and mangolds had been doubled by 
its application. 

The discussion on the collection and cultivation of 
medicinal plants was opened by Prof. H. E. Greenish, 
of the Pharmaceutical Society of Great Britain, who 
outlined the steps that had been taken during the last 
two years to make good the shortage of drugs conse- 
quent. upon the war, and to establish a permanent 
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British industry. At the present moment a scheme 
which had every chance of success was being put 
forward by a Federation of the Central Committee of 
National Patriotic Organisations, the Herb Growing 
Association, and the Agricultural Organisation Society. 
Mr. Holmes, also of the. Pharmaceutical Society, 
brought forward some interesting suggestions for the 
scientific improvement of medicinal plants, 

Sir Sydney Olivier, the secretary of the Board of 
Agriculture and Fisheries, pointed ouc how essential 
it was to success that the industry should be established 
on such lines that it took’ its place in the commercial 
world as a specialised market-garden crop, with the 
prospect of reasonable remuneration. 

Dr. E. N. Thomas raised the question of the rela- 
tive merit in certain cases of the extraction from 
fresh and from dried leaves. 

Among the other contributions to the section was a 
very interesting paper by Sir John S. Stirling-Max- 
well en afforestation after the war. He advocated that 
the British Empire, as a whole, should aim at becom- 
ing self-supporting in the matter of timber. Dr. 
Borthwick, in the subsequent discussion, laid stress 


on the necessity for the training of those engaged in- 


forestry in adequately staffed and equipped institu- 
tions. 

Miss E. R. Saunders presented a report on means 
of bringing into closer contact those engaged in scien- 
tific breeding experiments and those commercially 
interested in the results. She suggested that the 
trades concerned should be encouraged to organise 
research departments, while the scientific workers 
might well unite to form a genetics association. She 
further advocated the issue of a new and readily 
accessible vehicle for the publication of literature on 
genetics and the establishment of a sub-section of 
genetics to the British Association. 

The first of these proposals was warmly supported 
by Prof. Bateson, who saw difficulties, however, with 
regard to a new publication, which he did not consider 
was needed. 

As the result of these discussions a committee was 
appointed from Section K to consider provision for 
plant pathology, and a joint committee from the Sec- 
tions of Botany, Zoology, ard Agriculture to consider 
provision for the application of genetics. 

The meetings of Section K were terminated bv a 
very pleasant and instructive expedition on Saturday, 
September 9, to the salt marshes at Alnmouth. 

E. N. Tuomas. 


THE BRITISH ASSOCIATION AT 
NEWCASTLE. 


SECTION L. 
EDUCATIONAL SCIENCE. 


Openinc ApprEss (ABRIDGED) BY THE REv. W. 
Tempe, M.A., PRESIDENT OF THE SECTION. 


Tue spiritual side of human nature, the capacity for 
fellowship and for devotion, is best trained by the life 
of membership in a society. No instruction or stud 
can take the place of this. This is the great inheri- 
tance that comes down to us, in England at any rate, 
from the Middle Ages. The side on which those great 
private institutions which are called public schools, and 
the older universities, are particularly strong is the 
social life which is their most leading characteristic. 
As the personality begins to develop it requires some 
society of which it may be a member other than the 
home on one side and the nation on the other. The 
nation is clearly far too big for the child to realise, 
or indeed to possess any effective membership in it; 
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and the home, though not too small, is yet unsuitable 
in one respect, namely, that it is bound to be too much 
under the direction of the parents. Where life in a 
school-room is possible, and where there is a large 
family to share that life, some of the conditions which 
we require are present, but what is needed is a socie’ 

which shall indeed be under general supervision, but 
of which the members actually determine the character 
and life, so that each feels that he is a member of 
this community in the fullest sense, that its welfare 
depends upon his loyalty,while his welfare depends upon 
its general character. I confess that I doubt the pos- 
sibility of securing this fully realised membershi 
otherwise than in a boarding school, but here I pas 
with great ignorance; at any rate I am sure that for 
the spiritual development of the rising generation we 
urgently need that corporate life in schools which the 
so-called public schools possess in so large a measure, 
Every member of one of these schools, or of one of 
our older universities, knows quite well that what has 
been most valuable to him in his training has been 
the whole life of the place, and not the specific teach- 
ing of the class-room or laboratory. It is probably 
true that the educational institutions which have 
especially cherished this ideal have tended to be slack, 
as they have certainly been amateurish, with regard 
to the intellectual or scientific life; but they have 
maintained this fundamental principle, that the 
spiritual nature is best developed through life as a 
member of a society, and that a society of such a kind 
that the membership can be real and effective. 

Now, one main activity of a society composed of 
children or adolescents will necessarily be found in 
games. This is partly because physical growth is one 
of the main businesses of life at that stage, and it is 
right that the growing boy or girl should delight in 
developing and exercising the physical faculties. But 
it is also because a game is felt to be more communal 
than school work. With work arranged as it now is, 
it inevitably follows that school work is regarded as 
being done for one’s own sake, while the boy who 
plays hard is regarded as serving the community; he 
does it for his house or the school as much as for 
himself. I shall suggest in a moment that experience 
shows that by changes, which are otherwise desirable, 
.with regard to school work itself a good deal of this 
difficulty may be overcome, but it will still remain 
true, at any rate with boys, that games are the 
dominant interest, and athletic heroes more admired 
than boys of intellectual promise; and I desire to 
insist that this is a perfectly right thing provided only 
that the elders, whether parents or teachers, do not 
themselves adopt the boy’s standard, and so fix it in 
the boy’s mind, but while sympathising with the 
boyish interests, yet constantly lead the mind forward 
to a truer perspective. 

We give too exclusive a place to books in school 
education. Many boys, not at all really stupid, are 
failures at school because they are bad at books. If 
manual work is given a larger place, it can be so 
arranged that the great moral difficulty about school 
work is removed—namely, its individualistic and com- 
petitive character. Co-operation cannot be carried far 
in book work. Learning from books must be done 
by each for himself. But manual work can be done 
in teams, so that a large co-operative element comes 
~ which is of great value as a training for citizen- 
ship. 

It is possible to do something of this sort with re- 
gard to book work. At Repton a challenge-shield is 
at this time being presented, to be held by the house 
whose members together gain most marks according to 
a scheme which allots so many marks to a form prize, 
so many to a school prize, and so forth. This in so 
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far as it is successful in its aim will bring the com- 
munal and co-operative spirit into the school work. 

. Jn discussing the general atmosphere ‘in which 
teaching is given, and the effect which by its constant, 
though often unnoticed, influence it produces upon 
the character, something must be said about the sug- 
gestion implied and offered by our present educational 
system, and the changes which are needed to remedy 
its evils. In the first place it is clear that the system 
rests on the belief that for most people all that is really 
required is a beggarly minimum. This is most of all 
apparent in that curious regulation which permits 
clever children who might profit by continued educa- 
tion to leave school earlier than others, while those 
who are more slow-witted and less likely to profit by 
prolonged education are kept at school for the full 
time. Clearly this regulation rests on and suggests 
the belief that there is a definable minimum to which 
all citizens should attain, but beyond which there is 
no vital necessity that they should pass. The point 
selected is unfortunate in the last degree, and that in 
two ways. First, it releases children from the dis- 
cipline of school just at the moment when discipline 
begins to be most essential. Down to the beginning 
of adolescence what we need is something that may 
more fitly be called supervision, and for myself I have 
great sympathy with those who hold that under a 
general supervision there should be the utmost possible 
freedom for the child. But with adolescence there 
comes a temporary chaos in the psychological make-up, 
and during that period there is an urgent need, not 
only for supervision, but expressly for discipline as 
that word is commonly understood, namely, the im- 
position of restraint, forcible if need be, in order that 
certain impulses may not break loose and destroy the 
harmony of the whole nature. But the school-leaving 
age is unfortunate in another respect also. We teach 
the child to read, and then send him away from school 
at a time when it is too early to have begun the train- 
ing of his taste and judgment. We have made him 
a prey to all manner of chance influences, but have 
not supplied him with the power of selection between 
these, or the means of resisting those which his better 
judgment condemns. 

Something no doubt can be done by means of con- 
tinuation classes, provided that the time for them is 
taken out of the hours of employment, and not added 
on to these; but nothing will really meet the case 
except an all-round raising of the school-age. And 
even then we still need to get away from the concep- 
tion of a necessary minimum. What we have to aim 
at is the maximum attainable by each scholar, not 
the minimum that will make him a tolerable member 
of a civilised community. If we aim at a minimum, 
that will be what most of the scholars also aim at. 
But how are we to make this change? The obvious 
method is a large system of exhibitions, maintenance 
grants, and the like. But here, again, we come to 
another false suggestion. Any system of scholarships 
and exhibitions is false in principle, because it in- 
evitably suggests to the child that it is to pursue its 
studies for the sake of its own advancement; the 
whole system coheres with the ideal of the educational 
ladder, by means of which men and women may climb 
from one section of society to another. Now it is un- 
doubtedly true that the State is bound to secure for 
its own interest that brain-capacity wherever found 
shall be fully developed, and that if a child of a dock 
labourer has capacities fitting him to be a great states- 
man or a great artist it is for the public interest that 
these capacities should be fully developed. But we 
have also to remember that when by education you 
lift a child from one section of society to another, you 
expose him to one of the most insidious of all tempta- 
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tions, the temptation to despise his own people. And 
if once his native sympathies are thus broken up, it is. 
unlikely that he will grow any more. An educational 
system which depends upon the ladder is in a fair way 
to train a nation of self-seekers. Our demand, and 
here I know,that I am speaking for the whole com- 
munity of labour, must be for the educational highway. 
Our aim must be, not chiefly to lift gifted individuals 
to positions of eminence, but to carry the whole mass 
of the people forward, even though it be but a com- 
paratively little way. We want the whole system to 
be all the while suggesting that the child’s faculties 
are being trained, not for its own advancement, but 
for the benefit which the community is to receive. 
And the right way to suggest this, while also securing 
for the community the maximum benefit, is,-as it 
seems to me, nothing less than a system of free educa- 
tion from the elementary school to the university, 
which, instead of offering exhibitions to enable those 
who are capable to proceed, will on the contrary ex- 
clude at certain wisely chosen stages those who are 
unable to benefit further by school education. At each 
of such stages there should be for those who are ex- 
cluded from further advance some form of apprentice- 
ship, and if the stage comes early this should be con- 
ducted so far as'possible according to the principles: 
of school life, with all its discipline as well as super- 
vision. 

The tutorial-class movement, which owes its origin 
to the Workers’ Educational Association, and for a 
full account of which I must refer to Mr. Mansbridge’s 
book, ‘‘ University Tutorial Classes,” has made two 
important discoveries. The first is that there is a 
very great amount of literally first-class ability in the 
country going to waste for lack of opportunity. That 
many of us had formerly been convinced must be the: 
case; it is now proved. The other discovery /is this. 
A man who has had no secondary education at all cam 
take up work of the university type when he is of full: 
age if his mind has remained alert. I believe many. 
continuation classes fail through ignorance or neglect 
of this fact. We always tend to restart the teaching 
process at/ the exact point which the student had 
reached when he left school. That is a mistake. The 
man or woman whose education ends at fourteen or 
thirteen, and who becomes desirous of more at twenty- 
one or later, has lost much in the way of knowledge; 
but if the mind has remained alert the development of 
faculty has gone on and the appropriate method of 
study is that of the university, not that of the secondary 
school. This is of the utmost importance. We shalt 
not for many years to come secure such a raising of 
the school-age or such a remodelling of our system as 
shall guarantee the full development of every child 
and adolescent. Thousands will continue to be dropped 
by our educational system at fifteen, if not sooner. 
Of course, a healthy-minded boy who leaves school 
at fifteen means to have done with his books. He 
promptly throws them away unless he is Scotch, and 
then he sells them. But six or more years kater he 
may wake up to his need for more knowledge and 
intellectual training. Our tendency has been to give 
him school teaching; that is wrong; he is of the age 
to which university teaching is adapted, and only in 
that will he find what he is wanting. 

Provided there has been established such a social life 
as I have described there will be less harm than other- 
wise resulting from some degree of specialisation in 
secondary schools. The students of different subjects 
will be mixing with one another, and will learn from 
one another a great deal of those subjects which they 
are not themselves definitely studying. Certainly one 
of the great advantages of the college system at the 
universities is that it gathers together in very intimate - 
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social intercourse students of different. subjects. At the 
present time there is a great denunciation of the pre- 
valence of classical studies and a demand for education 
in natural science. But it is worth while just now to 
insist that specialisation in mathematics or natural 
science, if divorced entirely from the more human 
studies, or from intercourse with those Who are pur- 
suing such studies, may be educationally disastrous in 
the last degree. Of course, it is sometimes suggested, 
as I remarked earlier, that the-study of natural science 
produces a scientific type of mind. But this is one 
form of the confusion to which I alluded at the outset 
which results from our speaking of natural science 
by the general name of “‘science.” The study of 
languages and history can be, and ought to be, just 
as scientific as the study of physics. 

We may state the question perhaps in this way. In 
order that a man may live his life and discharge his 
responsibilities as a citizen he needs knowledge. What 
is the most important sort of knowledge to have? 
None can be put on a level with the knowledge of 
human nature. Whatever a man is going to do he 
will have to deal with his fellow-men and find his 
own place among them. This knowledge cannot be 
adequately obtained from books alone, and, as I have 
said already, training through membership in a social 
life is the best means to it. But it may be also fostered 
in a very high degree by what are called the humane 
studies: the study of the best that men have thought 
in philosophy, the study of their highest aspirations 
and deepest woes in literature, the study of their 
attempts and their achievements in history. This is 
the most serviceable of all scientific studies that a man 
can undertake. But it is no doubt true that we have 
allowed two evil things to happen. In the first place, 
we have not sufficiently recognised the value of natural 
science in education, and, still more disastrous, we 
have tended to identify the study of the humanities 
with the study of the classical languages. 

The chief point that I wish to urge is that the 
classics are not the only available form of humane 
study. I should like to see an experiment conducted 
on the following lines. The staple of the school curri- 
-culum to be European history and English literature. 
At the bottom of the school there should be elementary 
Latin, which undoubtedly: provides good mental gym- 
nastics, and, of course, elementary mathematics and 
natural science. Perhaps also French, though of this 
I am more doubtful. Those boys who showed real 
‘facility in Latin should, if they so desired, begin to 
study Greek at about the age of sixteen or sixteen and 
a half. They should then have one term in which 
they do very little except Greek. Experiments suggest 
that in forms consisting only of boys who have already 
shown some aptitude for a classical language one 
‘term’s concentrated study will bring them to the point 
reached by efforts of several years according to our 
present methods, and the devotion of a single term to 
this would not seriously interrupt the general course. 
There would not be a classical side and a modern side, 
for the staple study of the whole school would be 

‘history; but there would be, above the point indicated, 
divisions for Latin and Greek as there now are in 
classical schools for mathematics. These would have 
allotted to them all the hours on the time-table that 
were not required for the history and literature, for it 
is of no use, broadly speaking, to read classics after 
that time unless they are given almost the whole of 
the student’s attention. The study of ancient civilisa- 
tion, which is what the study of the classics ought 
to be, is itself something far too rich to come under 
any condemnation of specialism. Boys who do not 
-take this classical course would take mathematics, 
science, and at least one modern language, the mathe- 
-matics and the science being so far as possible com- 
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bined; specialisation either in the linguistic or the 
scientific branch would be encouraged in the highest 
departments. There would also, of course, be Oppor- 
tunity for specialisation in history by means of divi. 
sions which would provide a course of study supple. 
mentary to that which formed the staple of the school 
curriculum. 

Meanwhile there is one serious evil which could be 
remedied at once. It is the business of the universities 
to be the guardians and upholders of a true educa- 
tional ideal against the natural utilitarianism of the 
man of affairs. By their scholarship system the uni- 
versities exercise a far-reaching influence on secondary 
schools. They give far more scholarships for classics 
than there are deserving candidates; they do a good 
deal for natural science and mathematics; they do 
something, though absurdly little, for history; but they 
practically do nothing at all for modern languages. 
To this branch of study they give no encouragement 
such as might help the schools to treat it in a truly 
educational way. I want to see boys and girls who 
study modern languages reading the great literatures 
which constitute the value of those languages as boys 
at the top of a classical side read A®schylus and Plato. 
But we shall not reach that without help from the 
universities, and at present the universities refuse their 


help. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CamBripGE.—A Grace has passed the Senate sanc- 
tioning the admission of women to the first and second 
M.B. Examinations under conditions similar to those 
under which they are admitted to the Previous Exam- 
ination and the Tripos Examinations. 

The Appointments Board has just issued its third 
quinquennial report. It gives ample evidence of the valu- 
able services which the board is rendering to graduates 
of the University, as well as to firms and public bodies 
who are in need of highly trained young men. The 
report shows that a large number:of firms have em- 
ployed Cambridge graduates on the administrative side 
of their business, and some forty firms are in the 
habit of applying to the board for scientific assistants. 
Among the industries represented by these latter firms 
are chemicals, iron and steel, coal-mining, dyeing, 
brewing, and the manufacture of paper, drugs, explo- 
sives, soap, and glass. Geologists, agricultural 
chemists, botanists, and mycologists have also found 


technical employment. Satisfactory as this record is,. 


the board hopes that after the war the range of employ- 
ment may be greatly increased. The engineerin 
students have been appointed to mechanical, electrical, 
and civil engineering firms, iron and steel and ship- 
building firms, firms manufacturing aircraft, chemical 
engineering works, railways, and a number of public 
works departments in different parts of the Empire. 
The agricultural students also obtain employment over 
a large area, including various British Colonies. Of 
the work of the board during the war it is not yet time 
to speak in detail. 


Lonpon.—At a meeting of the Senate held on 
November 15 the Rogers prize of tool, for 1916, for 
an essay on ‘The Nature of Pyrexia and its relation 
to Micro-organisms "’ was awarded to Dr. J. L. Jona. 


It is announced that Messrs. Baldwins, Ltd., have 
given 10,0001. to the Swansea Technical College for 
the endowment of a chair of metallurgy. ® 


Mr. C. FENNER, principal of the Ballarat School of 
Mines, has been appointed superintendent of .tech- 
nical education in South Australia, a position created 
under the South Australian Education Act. 


‘ in 
in! 
tet 
fo 
3 
ge 
us 
tit 
‘ th 
ce 
tr 
7 in 
; hi 
be 
| 


NovEMBER 23, 1916] 


NATURE 243 


Owinc to the increasing interest shown by the pub- | 
lic in hygiene and public health, more especially 
in the national question of the saving of “child and 
infant life,” the governing body of the Battersea Poly- 
technic has decided to open the Hygiene Department 
for public inspection on Saturday, November 25, from 

to 6 p.m. The lecture-rooms and laboratories, to- 

ther with an exhibition of apparatus and models 
used for teaching purposes, will be on view. No | 
tickets of admission are required. | 

In consequence of so many probable competitors for 


the Fairchild Scholarship and prizes of the Pharma- 
ceutical Society having been called to the colours, the 


I, 
} 


trustees of the scholarship have decided that the exam- | 
ination for the awards shall not be held in 1917. It | 


has also been decided that an arrangement shall be 


made by which those who are on service who would | 


be eligible for the 1917 scholarship may, if they shall 
so desire, be admitted to an examination after the 
war. 

In August, 1915, the Board of Education gave notice 
that after 1916 the Lower General Examinations would 
no longer be held in any subjects of science and tech- 
nology, but that the Higher General Examinations 
would for the present be continued. It is now an- 
nounced that no Lower Examinations will be held in 
1917, but that the Board of Education hopes to hold 
next year Higher Examinations in accordance with 
its regulations and syllabuses of 1916. After 1917 no 
Higher Examinations will be held in pure mathe- 
matics, theoretical. mechanics, heat, magnetism and 
electricity, organic chemistry, coal-mining, and 
metallurBy. 

RECENT issues of Science have recorded a number of 
bequests to higher education in the United States. The 
more important of these are as follows :—Yale Univer- 
sity has received some 137,000l. from the estate of the 
late Mr. J. S. Hotchkiss; under the will of Mr. W. W. 
Lawrence, of Pittsburgh, Princeton University will 
ultimately receive 125,o0ol.; under the will of the 
late president of the University of Pennsylvania 
Museum, Mr. E. B. Coxe, junior, the University was 
bequeathed 100,000l, as an endowment of the museum, 
and 20,0001. towards increasing the salaries of pro- 
fessors; Columbia University has received 20,o000l. 
from Mr. J. N. Jarvie for the new dental school; and 
the University of California 14,o00l. from Prof. G. H. 
Howison and his wife. The General Education Board 
of the Rockefeller Foundation has undertaken to pro- 
vide 40,0001. to complete the 200,000l1. endowment fund 
which Vassar College is raising. 


Tue British Prisoners of War Book Scheme (Educa- 
tional) makes an urgent appeal for books on natural 
history and scientific subjects generally, to meet actual 
requests received from British prisoners (soldiers, 
sailors, and. civilians) interned in enemy or neutral 
countries. Among the special books asked for this 
week are :—‘‘ Cambridge Natural History”; British 
Fresh-Water Algz’ (West); ‘‘ Fungus Diseases of 
Trees’? (Hartog); ‘‘History of European Fauna” 
(Scharff); ‘‘ Mammalia’? (Beddard); ‘‘ Mammalia of 
India” (Blanford); and ‘Birds of India’ (Jerdon). 
Books of a modern and advanced character are also 
needed in forestry, electrical engineering, motor 
engineering, telegraphy, wireless telegraphy, minera- 
logy, and veterinary science. Readers who may be 
able and willing to contribute one or more of the 
above works to this war charity are invited to forward 
to Mr. A. T. Davies, at the Board of Education, 
Whitehall, London, S.W., a list of the books they can 
offer. They will then be notified as to the acceptance 
of their gifts. Further particulars of the book scheme 
may also be had on application to Mr. Davies. 
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Tue incidence of infant mortality, especially in urban 
districts, has emphasised the urgent need for greater 
efforts directed to the protection of infant life. Among 
the agencies for securing this aim systematic instruc- 
tion in the hygiene of child-life occupies an important 
place. Voluntary societies exist through which much 


' work has already been done, and the Local Govern- 


ment Board for Ireland has recently issued a circular 
letter outlining. a scheme dealing with maternity and 
child welfare, in aid of which a grant of soool, has 
been made available. To ensure due co-operation be- 
tween medical and other public officers on one hand 
and voluntary workers on the other, and to render 


the work of the latter efficient and effective, the 


Department of Agriculture and Technical Instruction 
for Ireland has prepared and circulated a syllabus 
of instruction in child hygiene. The Department is. 
prepared to consider the recognition of classes in the 
syllabus conducted by loeal technical instruction, and 
other approved, committees, and in certain circum- 
stances to pay grants in aid. The instruction must be 
under the direction of a qualified medical practitioner 
and a trained nurse, but recognition may be extended 
to other suitable persons. If desired, the Department 
is prepared to conduct an examination at the close of 
a course of instruction, and to award certificates. of 
proficiency. 

AN article on ‘‘ Science in the School,” in the Times 
Educational. Supplement, by Sir Clifford Allbutt, may 
be commended to the thoughtful consideration of head- 
masters and others. The notion of some headmasters 
that it is sufficient to introduce science in a school 
as a “complementary ’’ subject is unsparingly pilloried. 


The methods of science must permeate the curriculum,,. 


since, as the article urges, they pertain ‘to all spheres 
of knowledge and wisdom, natural and humane, a 
leaven rather than an ingredient.’ The cry of what 
is to be taught to boys is of less importance than the 
vision of how things are to be taught. In young boys 
“the brain-web is built, not by reflecting, but by 
doing.”” The qualities wanted of young men in the 
greater world are spontaneity, initiative, ready wits 
in tight places, all of which depend upon structures in 
the brain, organised, not by reading, but by former 
activities. Affirming these things, Sir Clifford Allbutt 
reiterates “science is a method, a method to inform, 
not our studies of material things only, but all studies, 
material, social, and spiritual.” It is good to find the 
article insisting that before we can have good teaching 
we must have trained teachers; it would have been 
better if it had been added that we must have reason- 
ably paid teachers. The suitable form of science 
teaching for various classes in the school is described, 
and altogether the essay should assist the anxious 


| headmaster. . It is a pity, however, that Sir Clifford 


Allbutt seems not to have acquainted himself with the 
work of the many secondary schools which have been 
developed since the Education Act of 1902. There at 
least. the boys study mensuration in the practical way 
he suggests, and much work in exverimental science of 
a sane kind is being accomplished. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Society, November 9.—Sir J. J. Thomson, 
president, in the chair.—W. M. Bayliss: Methods of 
raising a low arterial pressure. When the arterial 
pressure is low from loss of blood it cannot be brought 
back, except to a certain degree, by the injection of 
saline solutions into the veins in quantity equal to that 
of the blood lost.. But if the viscosity of such solutions 
is made equal to that of blood, a return to normal 
height is possible. The effect of saline injections con- 
taining gum or gelatine is also much more lasting than 
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that of simple saline solutions. The difference in this 
respect is to the osmotic pressure of the colloids 
added, by which loss of water by the kidneys or to the 
tissues is prevented. Solutions containing gum do not 
produce cedema in artificial perfusion of organs. When 
the fall of blood pressure is due to peripheral vaso- 
dilatation, then gum or gelatine solutions, although 
more effective than pure saline, produce a much less 

rmanent rise than in cases of loss of blood.—A. J. 

rown and F. Tinker: Selective permeability: the 
absorption of phenol and other solutions by the seeds 
of Hordeum vulgare. The paper deals with the con- 
centrations in which solutions of various organic 
solutes diffuse into barley seeds across the semi-per- 
meable membrane of the latter. It is found that the 
membrane and the starchy contents of the seeds act 
selectively towards the solutions in such a way that 
the concentration of an aniline or a phenol solution 
which enters the seeds is about three times as stron 
as the outside solution from which it has diffused. 
Somewhat similar results are obtained for the diffu- 
sion of acetic acid solutions into the seeds; but in this 
case it is found also that the ‘‘adsorbed” solution 
which enters the seeds becomes saturated at a con- 
centration of 80 per cent. acid. The amount of solu- 
tion which enters the seeds is determined by the rela- 
tive concentrations of the solutions inside and outside. 
The research also brings out the fact that the perme- 
ability of the barley: membrane is due to selective 
adsorption.—C, Shearer: The toxic action of dilute 
pure sodium chloride solutions on the meningococcus. 
—C, Shearer and H. W. Crowe: The réle of the phago- 
cyte in cerebro-spinal meningitis. Good evidence has 
been obtained for thinking that under certain condi- 
tions the meningococcus can be taken up by the leuco- 
cytes, but not killed by them. In the case of freshly 
isolated strains the leucocytes will not take them up 
at first. With old cultures, on the other hand, inges- 
tion on the part of the phagocytes takes place with 
great rapidity. In a short time the germs are killed 
and completely digested by the leucocytes. This hap- 
pens also with the majority of the nasal strains 
examined from chronic carriers, although they show 
great individual differences.—S. B. Schryver and Mary 
Hewlett : Investigation dealing with the phenomena of 
“clot” formations. Part IV.—The diphasic erosive 
action of salts on the cholate gel.—I. Jérgensen and F. 
Kidd: Some photochemical experiments with pure 
chlorophyll and their bearing on theories of carbon 
assimilation. 


Zoological Society, November 7.—Dr. S. F. Harmer, 
vice-president, in the chair.—Dr. F. E. Beddard: Two 
new species of Cestodes. The first species was ob- 
tained from a slow lemur and was referred to the genus 
Linstowia; the second occurred in a_ black-headed 
partridge, and was placed in the genus Cotugnia.— 
Dr. J. F. Gemmill: The development of some star- 
fishes. The species of which the development was 
traced are:—Asterias glacialis, Cribrella oculata, 
Solaster endeca, and Stichaster roseus. 


Geological Society, November 8.—Dr. Alfred Harker, 
president, in the chair.—Dr. S. Smith: Aulina roti- 
formis, gen. et sp. nov., Phillipsastraea hennahi (Lons- 
dale), and the genus Orionastrea. A description of 
a new coral genus of colonial habit, Aulina, obtained 
from the highest limestone associated with the Lower 
Carboniferous—the Fell Top Limestone of North- 
umberland and its equivalent horizon in Teesdale, the 
Botany Beds. 


Royal Meteorological Society, November 15.—Major 
H. G. Lyons, president, in the chair.—C, E. P. 
Brooks: A meteorologist in China. The work was 
described of the late Capt. L. H. Tamplin, who resided 
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in eastern China from 1902 to 1915, and took very full 
and accurate meteorological observations, chiefly at 
Chinkiang, but for a time at Wuhu, and finally at 
Amoy. These observations are made the basis of 
a discussion of the climate of the coastal region of 
China and its controlling factors. In addition to his 
actual observations, Capt. Tamplin’s close acquaint. 
ance with the Chinese enabled him to note some quaint 
weather superstitions, and he also made some impor. 
tant observations on the causes of flood and famine 
in China.—Lieut. A. E. M. Geddes: The storm of 
November 11-13, 1915, in its passage over the British 
Isles. This storm was remarkable for its close re. 
semblance to a very severe storm which crossed the 
British Isles on November 11-13 in 1go1. Both dis- 
turbances gave unusually heavy rainfall over Ireland 
and England, but in both cases there was very little 
precipitation over Scotland. All records available at 
the Meteorological Office have been examined, and 
from them weather maps have been constructed for 
intervals of two hours. From these maps the path of 
the centre of the storm has been traced with great 
detail. In this case the path skirted the southern 
coast of the British Isles, whereas in the case of 1901 
it was from Galway to the Wash. The two-hourly 
maps have been used for working out the air circula- 
tion in the storm. Two distinct air supplies can be 
identified : (1) a supply of warm air from the south, 
and (2) a supply of much colder air from the east. 


CAMBRIDGE. 


Philosophical Society, October 30.—Annual general 
meeting.—Prof. Newall, president, in the chair.— 
C. T. R. Wilson: Methods of ae in atmo- 
spheric electricity.—L. A. Borradaile ; The functions of 
the mouth-parts of the common prawn. The author 
stated that food is seized by either pair of chelipeds or 
by the third maxillipeds, and by them placed within 
the grasp of the second maxillipeds, which direct it, 
according as it is finely divided or coarse, to the 
maxillules or to the incisor processes of the mandibles. 
By these two pairs of limbs it is further divided and 
passed into the chamber guarded by the lips, where 
the molar processes grind it still further. The first 
maxillipeds and maxillz play subsidiary parts, if any, 
in the manipulation of the food.—J. T. Saunders : The 
growth of Daphne pulex. The author showed that at 
least two adult forms of D. pulex existed, differing 
only in size and fecundity. Both forms had embryos 
in the brood pouch, but the larger forms had more 
than the smaller. More than one adult form probably 
occurs in other Entomostraca, and this would account 
for the great difficulty, which is experienced in this 
group, of determining species.—W. A. D. Rudge: A 
self-recording electrometer for atmospheric electricity. 
—C. E. Van Horn: An axiom in symbolic logic.—S. 
Ramanujan: The expression of a number in the form 
ax*+by?+cz*+du?,—J. G. P. Nicod: A reduction in 
the number of primitive propositions of logic. 


Paris. 


Academy of Sciences, November 6.—M. Camille 
Jordan in the chair.—The President announced the 
death of M. Léauté.—G. Bigourdan: The position and 
co-ordinates of the old observatory in the rue Vincenne. 
Important work was done at this a 
1666 and 1669, some details being given. exact 
position of the instruments has been lost, but is now 
reconstructed by the author from old maps and con- 
temporary documents.—M. Aries was elected a corre- 
spondant of the Academy in the section of mechanics 
in the place of the late M. Considére.—W H, Young 
and Mme. Grace Chisholm Young: The _ normal 
frontier of a region or of an ensemble.—G. Koenigs : 
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A particular plane movement with two parameters. 
_&. de Coninck and M. Gérard: The atomic weight 
of lead. The method used was to determine the 
ratio of lead nitrate to the lead oxide obtained by 
ignition. For ordinary lead the value 206-98 is given, 
and for lead extracted from uranium minerals. 206-71. 
—E. Harlé and J. Harlé; The continental dunes of 
the landes of Gascony.—R. César-Franck : The presence 
of forms of wind erosion in the Isle of Wight.—J. 
Dedijer: The traces of the Glacial period in Albania 
and New Serbia (upper basins of the Drim Noir and 
the Skumba).—C. Sauvageau; The plantules of some 
Laminaria.—L. Daniel: The effects of continual capil- 
lary watering. Various seeds and plants were kept 
continuously supplied with water by capillary siphons, 
the amounts of water required for each plant having 
heen previously determined by studies of the trans- 
piration of the plant and soil evaporation. The re- 
sults were compared with ordinary intermittent water- 
ing, and showed distinct advantages for the capillary 
method.—L. Roule: The migration for spawning in 
jake trout, Salmo fario lacustris. The fish are shown 
to select streams in which the proportion of dissolved 
oxygen is highest.—L. Boutan: The plane of equili- 
brium or of least effort of Teleostean fish with swim- 
ming bladder.—A. Paillot: The existence of several 
varieties and races of Coccobacilli in natural septicemia 
of the cockchafer.—J. Courmont and ‘A. Devic: The 
leucocytosis resulting from antityphoid and antipara- 
typhoid vaccination.—J. Danysz : The causes of intoler- 
ance to the arsenobenzenes and the means of avoiding 
or preventing them.—G,. Sanarelli: The pathogeny of 
cholera. Experimental reproduction of the disease. 


WasuinctTon, D.C. 

National Academy of Sciences (Proceedings, No. 10, 
vol. ii.).—F. H. Seares : Preliminary results on the colour 
of nebula. Photographs of the spirals Messier 51, 94, 
g9 show that the nebulz condensations have large nega- 
tive colour indices. The knots of nebulosity are bluer 
than the bluest of the neighbouring stars. The spec- 
tral character of the outlying regions differs from that 
of the: central nucleus. In the case of the planetary 
nebula N.G.C, 3242 no important differences of this 
sort are revealed.—K. G. Falk: The action of alkali 
in the production of lipolytically active protein. The 
author discusses inactivation of the enzymes by acid, 
by alkali, by alcohols, by acetone, by salts, and by 
heat; nature of the chemical changes involved in 
the inactivations; and activation of proteins by alkali. 
—A. R. Haas: The excretion of acids by roots. The 
author finds that no acid other than carbonic was 
excreted from the roots of corn seedlings. Similar 
results were obtained with wheat seedlings.—W. W. 
Campbell and J. H. Moore : Spectrographic observations 
of relative motions in the planetary nebulz. Further 
observations indicating the probability of the hypothesis 
that the so-called ring nebulz are in reality not ring 
forms, but ellipsoidal shells. Tentative conclusions are 
also drawn as to the probable masses of the nebulz. 
—S. C, Brooks: New determinations of permeability. 
The determinations have been made by a new in- 
dependent method and by improved older methods. 
The results agree in showing that living protoplasms 
are normally permeable to the salts studied, but salts 
of pure solutions may alter permeability, some causing 
an increase of permeability, while others cause a de- 
crease, followed by an increase. In a_ properly 
balanced solution the permeability remains normal. 
Cell-walls may be semi-permeable to an _  ex- 
tent which renders them important in such experi- 
ments.—A. A. Coble: Point sets and Cremona groups. 
Part iii. The group G,.. is used in the problem of 
determining the lines of a cubic surface. The deter- 
mination differs from that of Klein.—C. Barus: The 
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interferences of spectra, both reversed and inverted.— 
A. M, Banta ; Sex intergrades in a species of Crustacea, 
The author has collected a large amount of data on 
several species of Cladocera, which is interesting be- 
cause of the remarkable array of sex forms, the stock 
in general consisting of perhaps 40 per cent. normal 
males and about 8 per cent. normal females, the 
remainder being intergrades with almost every com- 
bination of sex characters.—G. H. Hardy and J. E. 
Littlewood ; Some problems of Diophantine approxima- 
tion : a remarkable trigorometrical series. A series is 
given which is never convergent or summable for any 
value of 6, and is accordingly not a Fourier’s series; 
and further, a function which does not possess a 
finite differential coefficient for any value of 6.—G. N. 
Lewis ;: Steric hindrance and the existence of odd mole- 
cules (free radicals). It is contended that the hypo- 
thesis underlying the somewhat elusive phrase, ‘‘ steric 
hindrance,”’ should not be introduced until phenomena 
are known which cannot be so well explained in other 
ways. It is shown -how the so-called free radical of 
organic chemistry may be explained independently of 
the hypothesis of steric hindrance.—A. A, Bennett: 
Newton’s method in general analysis. An extension 
to general analysis of. the special algebraic work of 
H. B. Fine.—W. D Harkins, R. E. Hall, and W. A. 
Roberts ; The cobaltammines. The authors have deter- 
mined accurately the freezing-point lowerings caused 
by eight different cobaltammine salts, and have derived 
from the results the number of ions into which each 
salt dissociates. These are found to be in accordance 
with Werner’s theory.—National Research Council : 
Report of the first meeting of the council; reports of 
meetings of the Executive Committee; organisation 
of the Research Council (as at present constituted). 


New SoutH WALEs. 

Linnean Society, August 30.—Mr. A. G. Hamilton, 
president, in the chair.—R. J. Tillyard: Further ob- 
servations on the emergence of dragonfly larve from 
the egg, with special reference to the problem of 
respiration. The observations were made upon eggs 
of Anax papuensis (Anisoptera) and Austrolestes leda 
(Zygoptera). By curtailment of the oxygen supply 
during embryological development, larvz of Anax were 
made to hatch from the eggs in a weakened condi- 
tion, so that the pronymphal stage lasted three and a 
half hours instead of a few seconds. Results :—(1) 
The first gas to enter the trachez appears during the 
pronymphal stage, and enters simultaneously into 
dorsal and ventral trunks and their connecting trachez. 
(2) Experiments with a to per cent. solution of caustic 
potash, and with a 4 per cent. solution of azol, indicate 
that this gas is CO,, and that it is replaced by a mix- 
ture of oxygen and nitrogen differing little from air. 
(3) Sections of a pronymph, made to discover the 
nature of the “cephalic heart,’’ suggest that this is 
not a special organ, but merely a temporary develop- 
ment in the cesophagus. (4) The abnormal conditions 
imposed upon one egg, with an embryo which had not 
completed reversion, caused this embryo to continue 
its development head downwards, and, finally, to hatch 
tail foremost. (5) Newly hatched larve of Austro- 
lestes practise rectal respiration regularly for the first 
half-hour of larval life, thenceonward intermittently. 
Practically all dragonfly larvae must practise rectal 
respiration directly after hatching to replace the CO, 
in the tracheal system.—Dr. E. W. Ferguson: Revision 
of the Amycterides (Coleoptera), part v. This part 
deals with the genera Molochtus (four species, one 
new) and Cubicorrhynchus (twenty-eight species, seven 
new).—A. H. S. Lucas: Notes from the Botanic Gar- 
dens, Sydney. Parthenogenesis in aquatic phanero- 
gams. Elatine triandra, Schrank (Elatinacez), and 
Glossostigma spathulatum, Arnott (Scrophulariacez), 
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in a submerged state freely produced capsules only, 
but were induced to produce normal flowers by grow- 
ing them in soil exposed to sunlight in the open air.— 
£. F. Hallmann: Revision of the genera with 
Microscleres, included, or provisionally included, in the 
family Axinellidz (Porifera), part i. The first part 
treats of the peculiar and aberrant genus Trachycladus, 
hitherto resented only by the briefly described T. 
laevispirulifer, Carter, and two species imperfectly 
described by von Lendenfeld, under the generic names 
Spirophora and Spirophorella. Seven additional repre- 
sentatives are described, three of which are designated 
as varieties of T. digitatus, Lendenfeld. The genus 
appears to constitute a connecting link between the 
Axinellidze and the Spirastrellidz, thus pointing to the 
possibility that these supposedly quite unrelated fami- 
lies may be derived from a common stem. ; 


CarE Town. 

Royal Society of South Africa, September 27.—Dr. L. 
Péringuey, president, in the chair.—H. H. W. Pearson 
and Mary R. H. Thomson: Some stages in the life- 
history of Gnetum. An account is given of an 
investigation of the ovule and embryo-sac of Gnetum 
africanum (West Africa) and G. Gnemon (Ceylon); the 
material studied included also G. Buchholzianum 
(West Africa) and G. scandens (Poona, Darjeeling, 
Penang, Singapore), and two species of doubtful 
identity, one from Singapore and one from Java.—H. 
Bohle : The theory of automatic regulators. Automatic 
regulators may be classified as sluggish and fast regu- 
lators. The theory of each form of regulator is ex- 
wee in this paper.—T. F. Dreyer: Variation in the 

ylabride illustrating a new theory of evolution based 
on Mendelism. 
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FABRY-PEROT and MICHELSON 


INTERFEROMETER 


All our Interferometers are so arranged 
that either the Fabry and Perot or the 
Michelson system of mirrors can be supplied 
at any subsequent time and attached without 
any alteration of the apparatus. 


Price List of Interferometers, giving full 
particulars, post free on application 


to the Makers : 


ADAM HILGER, 1a. 


75a CAMDEN ROAD, LONDON, N.W. 


Telegrams : “ Sphericity, Camroad, London.”’ 
Telephone: North 1687. 


NOTE.—Immediate delivery cannot be given, but we are 
establishing a Waiting List for all orders for Scientific 
Apparatus. We advise intending clients to place their names 
on this List now, as delivery will be made in order of 
rotation and as quickly as existing conditions permit. 


SPINTHARISCOPE 


for showing the Scintillations of 


RADIUM 


(As devised by Sir Witt1am Crookes). } 
Price 1°7/G. Post free anywhere. 


@ The scintillations seen in this instrument are 
from Pure Radium Bromide of highest 
Known activity, and are brighter and more 
plentiful than those produced from pitchblende 
or any other radio-active substance. 


A. C. COSSOR, Ltd., 


59-61 Clerkenwell Road, London. 


RADIUM ON HIRE 


Complete with Radium, 2/6 and 7/6 each. 
These are SELF-LUMINOUS in the dark, 
showing splendid Scintillations. 


Pitchbiende Scintilloscopes, 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F. HARRISON GLEW, 


156 Clapham Rd., London, 8S.W. 
Telephones : 1787 Hop and 3117 Hop. 


COX’S 
INDUCTION COILS 


FROM 1 TO 5O INCHES SPARK. 


FOR RESEARCH, DEMONSTRATION, X-RAYS, &c. 


INTERRUPTERS. We have three models of interrup- 
ters suitable for working with the above or any other 
coils, and producing the very highest efficiency when 
operating from cells or on direct or alternating currents. 

e shall be pleased to recommend the pattern most suit- 
able for your conditions. 


HARRY W. COX & CO., Ltd. 
159 Great Portland Street, London, W. 


PACTORY : GROSVENOR WORKS, WESTMINSTER. 
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The following are some of the topical articles which have 
appeared in NATURE since the outbreak of the war:— 


“The Manufacture of Dyestuffs.”— 


Feb. 25, 1915. 
“Science and Industry.”—Mar. 18, 


I9I 
- Scientific Factors of Industrial Suc- 
cess.”— Mar. 25, 1915. 
“Supplies of Laboratory and Optical 
Glass Apparatus.”’—Mar. 25, 1915. 
“ British Supply of Drugs and Fine 
Chemicals.”—April 15, 1915. 
‘*Science and the State.”—May 20, 


1915. 

“An Advisory Council on Industrial 
Research.”—May 20, I915- 

“The Mobilisation of Science.”— 
June 17, 1915. 

** Science in the Service of the State.” 
—July 8, 1915; 

‘*A Consultative Council in Chemis- 
try.’’—July 8, 1915. 

“The Use of Cotton for the Produc- 
tion of Explosives.”—July 15, 195- 

“Munition Metals.”—July 15, 1915. 

“The Products of Coal Distillation.” 
—July 15, 1915. 

**Science and Munitions of War.”— 
July 22, 1915. 

“The War and Chemical Industry.” 
—July 29, 1915. 

“The Government Scheme for the 
Organisation and Development of 
Scientific and Industrial Research.” 
—July 29, 1915. 

“The Promotion of Research by the 
State.”—Aug. 5, 1915. 

“The Gas Industry and Explosives.” 
—Aug. 19, I9I5. 

“Future Competition with Germany.” 
—Aug. 26, I9I5. 

‘*The World’s Supply of Potash.”— 
Sept. 16, 1915. 

“Science in the War and After the 
War.”—Oct. 14, 1915. 

“Science in National Affairs.” — 
Oct. 21, 1915. 

‘‘Science and Nescience.”—Nov. 4, 


1915. 
‘*Co-operation in Scientific Research.” 
—Nov. 11, 1915. 
“Science for All.”—Nov. 18, 1915. 
“Science and the Public.’"—Nov. 25, 


1915. 
as Work and Worth.”—Dec. 2, 1915. 
“National Needs.”—Dec. 9, 1915. 


“Industrial Research Laboratories.” 
—Dec. 16, 1915. 

“National Economy in Fuel.”— 
Dec. 23, 1915. 

“Scientific Research and Chemical 
Industry.”’—Dec. 30, 1915. 

“The Scientific Organisation of 
Industries.”—Dec. 30, 

“Merit and Reward.”—Jan. 6, 1916. 

“Germany's Aims and Methods.”— 
Jan. 27, 1916. 

“Defects and Remedies.’’—Feb. Io, 
1916. 

‘*Optical Instruments and the Minis- 
try of Munitions.’”’—Feb. 10, 1916. 

‘Science in the Public Schools and 
the Civil Service.”—Feb. 17, 1916. 

“The Organisation of Scientific 
Research.”—Feb. 17, 1916. 

“Chemical Organisation in Germany 
during the War.”—Mar. 23, 1916. 

“The Shortage of Dyestuffs.”—April 
20, 1916. 

“National Aspects of Chemistry.”— 
April 20, 1916. 

“Science in Education and the Civil 
Services.”— May I1, 1916. 

and Government.”—June 8, 
1916. 

“Position and Prospects of Chemical 
Industry.”—June 15. 1916. 

“Research in Industry and the 
Future of Education.”—June 29, 


1916. 

“The _ of Education.”—July 20, 
1916. 

“The National Awakening.”—July 27, 


1916. 

“ Scientific and Industrial Research.” 
—Sept. 7, 1916. 

“ Scientific and Industrial Research.” 
—Sept. 21, 1916. 

Associations.”—Sept. 28, 
1916. 

“An Imperial Department ot Mineral 
Production.”—Oct. ¥, 1916. 

“The Future of the Zinc-smelting In- 
dustry in Great Britain.”—Oct. 19, 


1916. 

““*Preparedness’: The American 
Way.”—Nov. 2, 1916. 

“Position and Promise of British Dye- 
stuff Manufacture.”—Nov. 9, 1916. 

—— Glassware.” — Nov. 16, 
1916. 


Any one number will be sent by post on receipt of its published price, plus postage. 
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THE BRITISH OXYGEN COMPANY LTD.|WATKINS & DONCASTER, 


for the production of Oxygen and other gases in London 
and Srratford), Birmingham, Cardiff, Naturalists and Manufacturers of 


Wolverhampton, Manchester, Birkenhead, Sheffield, CABINETS AND APPAR ATUS 


at FOR COLLECTORS OF INSECTS, BIRDS’ EGGS AND SKINS, 


The Company was formed in 1886 as Brin’s Oxygen Company to MINERALS, PLANTS, &c. 
lop means for the production of Oxygen on an industrial scale. N.B.—For excellence and superiority of Cabinets and Apparatus, 
The Company is not only the acknowledged pioneer of the Oxygen references are permitted to distinguished patrons, Museums, Colleges, &c. 


» b ses the | t isati in the World for th ——— — — 
iedcciton an* distribution of that gu. or the | A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
The Company also manufactures and supplies in cylinders, —_ ste for N at re d 
NITROGEN, HYDKOGEN, CARBONIC ACW, and other gases. 


The Company has developed an extensive engineering business, and 
has specialised iv the design and manufacture of Plant for the production | Birds, Mammals, &c., Preserved and Mounted by First-class 
apd separation of gases by liquefaction, electrolysis, and other methods. Workmen true to Nature. 

The Company is the exclusive manufacturer in the United Kingdom | All Books and Publications (New and Second-hand) on Insects, 
of apparatus tor metal cutting by Oxygen, and also manufactures well- Birds’ Eggs, &«¢., supplied. 
known types of gas Kegulators, Oxy-Acetylene and other blowpipes, and a anaes nea 


large variety of apparatus for use with gas cylinders, r ANDC 

For illustrated price lists and full particulars lication should he made 36 STRAND, LONDO N, W.C. 
to any of the Company’- Works or to the Head Office, Elverton Street, (Five Doors from Charing Cross.) 
Westminster, 8.W. FULL CATALOGUE POST FREE 


SECOND-HAND DEPARTMENT|| Specimens, 


Microscopes, Telescopes, Spectroscopes, etc., COMMON MINERAL ORNS, and 


by the best makers at moderate prices. CHOICE ORYSTALLIZED SPECIMENS 
Instruments Bought, Taken in Exchange, or Sold om Commission, at ALL PRICHS on view at 


JOHN BROWNING, 146 STRAND, LONDON.| | OOMS: 
48 Sydney Street, Fulham Road, South Kensington, London, $.W. 
MINERAL CRYSTALS. 


We have a large stock of Natural Crystals of ee ee 
Minerals for the study of Crystallography and rigs Se 
for Optical purposes. BIOLOGY’ & ZOOLOGY 
ior useurns. 
JAMES R. GREGORY & CO., Mineralogists, &., Lists on Application. 
139 FULHAM ROAD, SOUTH KENSINGTON, 8.W. EDWARD GERRARD & SONS 
Telegrams: ‘‘ Meteorites, London.” Telephone: Western 2841. Osteologists and Taxidermists, 


LIVING SPECIMENS FOR Collete Place, 
THE MICROSCOPE. Camden Town, London. 


From various causes, owing to the war, T. 8B. finds he cannot supply his 


promptitude; he considers it best to Collections in Polished Deal Boxes. 
HOMAS BOLTON, MINERALS, ROCKS, FOSSILS. 


MARINE BIOLOGICAL ASSOCIATION 20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


OF THE UNITED KINGDOM. Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
THE LABORATORY, PLYMOUTH. Microscopic Objects. Specimens sent on approval, 
The following animals can always be supplied, either living Prospectors’ Sets, Biowpipe Cases, Cabinets, Geologists’ 
or preserved by the best methods :— Hammers, Card Trays, Glass-Capped Boxes, Models of Crystalis, 
Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- and all Apparatus for Mineralogists and Geologists. 


onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 


Nereis, Aphrodite, Arenicola, lanice, Terebella; Lepas, Baianus, ROCK SECTIONS to Order at 1/6 each. 
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, eens 

Pectens Bugula, Crisia, Pedicellina, Hvlothuria, Asterias, Echinus, NEW CATALOGUES POST FREE. 

Salpa (preserved), S.yllium, Raia, &c., &c. 


or prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. RUSSELL & SHAW, 38 Ct. James Street, Bedford Row, London, W.C. 


‘NOTICE.—Advertisements and business letters for **Nature” should be addressed to the Publishers; 
Editorial eae to the Eaitor. The telegraphic address of “Nature” is “ Phusis,” Lond 
1 phi d, 


SUBSCRIPTIONS TO “NATURE.” 


s. | To all Places Abroad :— @ 
Half-yearly (26 Numbers) .. .- 0 14 6 | Half-yearly (26 Numbers) ma «. © 33.6 
Quarterly (13 Numbers)... O 6 | Quarterly (13 Numbers).. 


(A charge of 6d. is made for changing Scotch and Irish Cheques.) 
Cloth Cases for binding “* Nature” are issued at 1s. 6d. each, and can be sent post free for Is. 9d. 


NET FoR ADVERTISEMENTS. 


4 
First Two Lines in Column... .. 0 2 6 | One Sixth Page, or One Third Col. 1 3 6 
Per Line after...  ... ,w arter Page, or Halfa Column ... 1 15 0 
One Sixteenth Page, or Eighth Col. 0 10 0 alf a Page, or a Column _e.. ~~ & 886 
One Eighth Page, or Quarter Col... 0 18 6 | Whole Page «.. -- ove 6 680 


For the re-direction of replies to advts. a charge of 3d. per advt. is made. 
Cheques and Money Orders should be Crossed and made payable to MACMILLAN © CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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In a = models, from that STERILIZERS 


— 


i E ‘ Autocla lied for all in 
design for elementary work to that of the 

most complete for the highest research work. coated, and pressures from } to 100 atmo- 

Full particulars of quoted, scoarding to capacity ‘aud  pres- 

ull particulars 
Petrological Microscopes, by awa: 


APPARATUS, 
on application. f \ 
Microscopes (including 
High - Power Binocular), 
Objectives (including Apo- 
chromatic), Microtomes 


(including Base Sledge), 


— 


PATENT [No. 6916} 
COMBINED OVENS 


AND STILL 

Optical Lanterns, Photo- 
etc. still, and bath: 
Made out of’ best 
WHITE GLASS hard rolled copper. Pers 


MICRO. SLIPS 
Thickness 1 to 1.2 mm. 


Repairs to Scientific Instruments executed on the premises. 


gas 
available they may be had 


for moans by steam pres 


18 BLOOMSBURY SQUARE, LONDON, W.C. BROWN & SON, 
Telephone: 1674 Gerrard. ALEMBIC WORKS, 
9 Wedmore Street, Holloway, N. 


= Some Features in ‘ 


WATSON’S “VERSALIC” 1/12 in. OIL IMMERSION OBJECTIVE. 
= 5 It has no equal for Laboratory purposes, and is particularly designed for hot. climates. 
The British Science Guild bas recommended that Objectives should be sterilised before screwing home, to 
prevent wth of fungus, &c., in hot climates. This is done in the “ Versalic” , in. 
Mechanical! The B.S. Guild also recommended that the mounting should be of a colour to make the Lens easily dis- 
Poin tinguishable. The ‘‘ Versalic” ys in. is finished black. : 
In addition, the lenses are Nor set 1p their Cells with cement, which is apt to become unreliable, but all lenses 
are fixed with a metal bezel ; they cannot therefore become disp'aced, the front lens cannot be “ pushed in.” 
Working di of exceptional length—the maximum that can be given with maintenance of immersion oi) 
Optical contact. Unusually flat field. Corrected for use on stained objects. j 
Points. Magnifying power is ppat of other 7; in. Lenses to which | aboratory workers are accustomed, viz. 7ythin. It 
in. 


is a nominal yy i Definition is superb, and the Lens a pleasure to use. 
The Objective is British made. It is d ed for the Bacteriologist. It is especially recommended for hot 
climates. It stand continuous rough working. - a 


PRICE £5. IMMEDIATE DELIVERY. 


WATSON’S MICROSCOPES are reliable and The demand exceeds the supply because their works are necessarily 
diverted to Optical Munitions. Inquiries are invited, and an approximate date for delivery will always be given.. 
Send for MICROSCOPES and ACCESSORIES (No. 2) PHOTOMICROGRAPHIC APPARATUS \ Post free on 
Catalogues | MICROSCOPES tor METALLURGY (No. 2) MICROSCOPIC OBJECTS (No. 2 request. 


W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C. (Estd. 1837). 
Depots—2 EASY ROW, BIRMINGHAM ; & 78 SWANSTON ST., MELBOURNE, AUSTRALIA. A, H. BAIRD, LOTHIAN ST, EDINBURGH 


There are incorporated into 


SPENCER. MICROSCOPES 


many features of practical usability, features which make for convenience 
and comfort in use as well as efficiency and durability, which others do not 


have, and which in part accounts for their popularity among the most 
careful laboratory workers. 


The whole story is told in our new Price Lists, which are gladly 
sent on application. 


STANDLEY BELCHER & MASON, Ltd., Church Street, BIRMINGHAM | 


Printed in Great Britain by R. Cray x Sons, Limrrgp, at Brunswick Street, Sta.nford Street, Ss. K., and pubiished by MACMILLAN AND Co., LimiTeD, 
at St. Martin's Street, London, W.C., and THz Macmittan Co., 66 Fifth Avenue, New York.—Tuurspay, November 23, 1916. 
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